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PREFACE TO SECOND EDITION. 



The favour with which the " Handbook" has been received 
by Gas Engineers and Managers, and by Gas-fitters in general, 
has been very gratifying to me, and shows that it supplied a 
want. 

In the present edition the work has been extended, and 
much original matter of an exceptional kind added to its 
pages, with suitable illustrations that will, it is hoped, add to 
its value. 

The difficulty has been to suppress what might appear to 
be unnecessary information, the aim being to so modify the 
subjects treated as to put the work in harmony with up to-date 
practice and experience. 

The additional chapters on Incandescent Lighting will be 
found to contain subject matter that will explain away many 
of the troubles experienced in the use of the inverted burner. 
The figured examples and data generally are the outcome of 
trial and experiment, so that the work may appeal to all and 
^ sundry engaged or interested in the art of Gas Lighting and 

N Supply. 

Space has in several instances prevented more detail being 
given. An Appendix will be found to contain much that is 
^ useful. 

I tender my thanks to those firms who have so kindly 
lent blocks to illustrate the text. 

W. GRAFTON. 

East Ham, November 1907. 
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PREFACE TO FIRST EDITION. 



This work is the oulcome of a series of articles contributed 
to the columns of The Plumber and Decorator, and upon 
their completion I have been requested by many readers to 
publish them in book form, since something of the kind is 
really needed to show tbe best and most economical methods 
of lighting by gas. This I have now done after considerable 
additions and revision, and have the honour to submit the 
same, being conscious of many deficiencies, to all interested 
in the art of gas lighting. 

It is hoped it will supply the long-felt want of a practical 
text-book for the use of the student gas-fitter and plumber 
especially. The introduction of prepayment meters, incan- 
descent gas lighting and stoves, has done much to require of 
the gas-fitter a wider knowledge of bis trade, especially in 
regard to the principles of heating and lighting by gas, and 
that of its many applications. 

I have endeavoured to treat the subject matter purely from 
a practical standpoint, and to show in a clear and compre- 
hensive description the modes of operation adopted in the 
distribution of gas. At the same time much original matter 
is dispersed throughout its contents. 

Every effort has been taken to briefly explain the essential 
parts of ail illustrations, which are given to serve as types only 
of the subjects treated upon. 

I take this opportunity of thanking the many firms who have 
so kindly allowed me the use of electros of their specialities. 
My thanks are also due to Mr G. Pepper and other gentlemen, 
to whom I am indirectly very much indebted, for valuable 
information, the sources of which are invariably acknowledged. 

WALTER GRAFTON. 
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CHAPTER I. 

Regulations Affecting Gas Fitting. 

In dealing with practical work it will be necessary to give 
rules to guide thf gas fitter, since he may be called upon to 
undertake all kinds of Acting work, and ^ome theoretical 
knowledge will often be of use in cases of doubt 
or difficulty. There is plenty of improvement needed on 
the pan of many employed in tunning services and erecting 
fittings. Intelligent ideas on proportioning services, and 
on the principles of combustion and burners, will tend 
to the employment of fittings and burners giving higher 
units of efficiency. 

When a house has to be run with gas pipes, or existing 
fittings have to undergo extensions or alterations, it is of 
the first importance to employ competent gas-fitters, men 
who have some recommendation, either in the shape of 
work done for high class houses or by years of eitperience. 
Having tried all methods they are then better able to 
judge which will more likely suit and give satisfaction 
to their customers. 1 1 is false economy to employ 
inexperienced workmen, for allhough the intelligent and 
experienced gas-litter may charge a little more in the 
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PRACTICAL GAS-FirilNG, 

first instance, his executed work wjI! more than likely give 
entire satisfaction. 

Gas'filtings should be carefully arranged and made 
of good materials, for it should be borne in mind that 
the gas consumer does not want his fixlurcs renewed in a 
year or two, nor does he want the gas-fitter again inside 
the house to repair his faulty work, completed only a short 
lime ago. It is most annoying to have an escape of 
gas, or to find that owing to some fault the gas will not 
pass satisfactorily through the pipes. In addition to these, 
other defects often occur for want of thought, and as a rule 
are not discovered until the work is completed. 

It is a common fallacy to expect a gas-filler to know 
everything about or connected with gas, but he ought to 
enlighten himself as much as possible on the subject. Bad 
smells in the house or workroom do not necessarily mean 
leakage ; they may be produced, especially in the country, 
by burning impure gas, or by bad ventilation. In all that 
appertains to gas and its fittings, the gas-filter should be in 
a position to carry out all work to the satisfaction of the 
consumer and the gas company. 

The requirements for ihe proper fitting of gas pipes in 
any house to the satisfaction of ihe consumer and producer 
have been partly gathered from large firms of gas fillers and 
gas-engineers as well as from experience, and are framed in 
such a way as to be grasped by any gas-fitter. 

I. — Cheap gas fittings should be guarded against, as 
they occasion annoyance and expense, whereas money 
is well spent when laid out on strong and well-made 
fittings, 

2. — In the distribution of gas the first essential is that 
the pressure should be maintained throughout the system of 

, and services at not less than that fixed by the Act of 
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Parliament affecting any particular city or town — this being 
the minimum allowed — and no part should have an excess 
of pressure (excepting that used for high pressure 
incandescent gas lighting) to compensate for insufficiency of 
main area in any part, as this excessive pressure tends 
to increase leakage. Stoves require more pressure than for 
ordinary lighting purposes. 

AU internal fittings should be subject to inspection. 
Model forms will be found on page 8. 

3. — All lines of piping throughout the building, except 
drops, must be laid with a grade so as to drip or drain back 
into the risers, with no sagging to hold condensation. 
Drips and drip-pipes, where needed, must be provided at 
such points as the plan of piping may render necessary. 

4. — No principal riser must be less than ^in. in 
diameter in any case, and all risers must be protected 
from freezing. Where risers or other pipes cannot be 
covered up on inside partitions, they must be protected 
by special and effective means. 

5. — Wherever praciicable, all piping should be exposed, 
but piping, especially if for ihe prepayment system, that 
must be concealed should first be thoroughly inspected by 
the gas company's ofHcial, to whom the gas fitter should give 
due notice when it is ready for examination. Unexposed 
pipes must be so concealed as to be readily accessible 
in case of examination or repairs. Floor boards covering 
pipes should be screwed with brass (preferably) screws 
and not nailed. 

6. — In all cases where extensions are made, care 
should be taken to extend with such sizes that the rules 
always prescribed may be maintained. 

7. — All drop pipes should, as far as possible, be left 
perfectly plumb and secured in that position. 
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8. — Long runs of piping should be firmly supported at 
frequent interrals, so that no sagging or depressions can 
occur in which water may collect. 

9. — If pipes run across wooden beams or joists the 
requisite cutting, notching, or boring should not be 
than I J in. (if 2 in. the joists are rendered unsafe), nor 
when of this size more than 3 ft. from the bearings, but put 
them as near the laiur as possible. 

10. — Avoid laying pipes under liled or parquet 
floors, stone 01 metal platforms, or hearthstones, unless 
local conditions render such proceedings imperatively 
necessary. 

1 1,— All pipes should be of the best quality of wrought 
iron tube, and all fittings, as elbows, bends, tees, reducers, 
&c,, should be extra heavy malleable or wrought iron 
fittings. Above 3 in, in diameter are generally of cast iron. 
The pipes, especially for exposed positions, should be 
galvanised or rendered non corrodibie. 

12. — The joining of the tubes or pipes should be made 
in the most solid manner, and perfectly gas light. Red 
and while lead mixed being preferable to either alone. 

13. — All pipes should be firmly secured in posiiion by 
means of hooks, iron or brass straps for holdfasts (screws, 
not nails, must be used for straps) at close intervals, so 
as to secure the pipe in a direct line. 

14— All pipes completely fitted should be tested. 
This can be best done by capping or plugging all outlets, 
where cocks are not provided, and by means of air 
pumped into the whole system of pipes until a pressure of 
air equal to a column of water 9 in. high is reached. 
This column of water should stand or be maintained by 
the pressure of the air in the pipes for at least 10 minutes, 
but if the waltr falls more than t in. in that time there are 
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leaks which must be sought and slopped. When the 
meter is fixed the gas pressure may be used, and (he index 

I Doted, but a longer period of time must be allowed with a 

Blow pressure. 

P 15 — The most convenient place should be chosen for 

the meter, whether on the floor or support, and within 
aft. 6 in, of the main cock. The diameter of the 
connecting pipes must not be less than the meter unions. 

The following are the sizes of wet meters and 
connections, also capacities per revolution and per hour ; — 
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Si»Df 




C.p»ciw 


Cap«il/ 


Mflrrl- 


and Ootlet 
la mcbri. 


T' 
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Cubic Frel. 


Cubfc Pr^l. 


i llfihl 
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5 .. 

IS \- 






30 
60 

90 


30 .. 




!i 


iSj 


50 „ 




»4 








3 


jto 


80 ;! 






^ 


"SO ". 




/* 


900 


aso !,' 




r2) 


1.503 


300 .. 




IS 


i,8co 


400 ., 






2,400 


500 .. 




^5 


3,coo 


600 ., 


5 






800 .. 


6 




4!soo 


1,000 , 


7 


5-^ 


6,000 



From the above table can be ascertained the number 

of lights which any size of meter will supply. Rule : Divide 

the measuring cap.icily per hour by the size of burners 

_in ffet it is desired to use. Example : What number of 

^ts will a 30 light meter supply when it is desired to 

! 5 ft. per hour burners on the principal (luor, and 3 ft. 
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per hour in, say, the bedrooms ? Twenty four 5 ft. and 
twenty 3 ft, burners, or '^=sfi 5 ft. burners. 
Sizes and prices of gas meters :— 



Si«of 


Dry ileltt. 


Wtl Meier. 


Pri«. 


Suaping Frr. 


Price. iSuiBpi-ei'^. 


3 
5 

.50 
50 


f -6 
I 4 6 

: 16 6 

270 
3 5 
6 5 


6 

6 

6 
6 


£ •■ d- 

I 8 
1 13 6 

3 17 6 

5 16 6 

S 18 
13 6 6 


6 
6 
6 



These prices are subject to discount to the trade, and 
tncters are guaranteed for five years. 

16. — With respect to internal fittings the following 
sizes and lengths of iron, lead, or composition pipes to 
be used in the premises, depend upon the number of 
burners required 1 — 
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Mujauui Number 
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of Ugbl..' 
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20t 






30 
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40 






50 


'5 
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90 


40 


^i 


160 


I JO 

■75 




3no 


150 




400 


350 



— With gas stoves and ranges, the following 
* One burner CDluuming 6 cubic feel per hour. 
t Sboilei lengths more burneri can be Uied, 



PRACTICAL GAS FITTING. 



regulations should be observed as to the length and sizes 
of piping : — 



Average Size of Oven Tntide. 


Distance of Stove 

from 

the Meter. 


Size of 

Service Pipe 

Requirea. 


Stove No. o— iiin. x iiin. x I4in. 

•1 II 
„ „ I — I4in. — I4in.— 24in. 

*i II 
„ ,, 2 — i6in.— i6in. — 24in. 

II II 
„ ,• 3— ipin.— iQin.— 24in. 

II II 


Under 30 feet 
If 60 ,. 
II 30 „ 
II 60 „ 
II 30 „ 
,1 60 „ 
II 30 „ 
11 60 „ 


i in. 

Sin. 

Jin. 

i in. 

1 in. 
I in. 
I in. 
li in. 



The sizes of piping are for single lines of pipe run 
from or near^the meter. When gas ranges or stoves are 
supplied by branch-pipes, or when the branch-pipes are 
run from the main service of the building, the combined 
sectional areas of all the pipe sections must exceed the 
sectional area of the chief main or supply pipe sufficiently 
to maintain a good flow of gas. 

18. — In case of an escape of gas do not search for it 
with a naked light, but use a strong solution of soap water 
to paint the pipes, at the same time have the windows and 
doors open. 




Abridged forms : — 

Town or Cily 



To the Gas Engineer. 

I, hereby give you notice that I have 

completed the laying of the gas pipes in the manner 

, at Nos. street, 

, and ibe work is now 



required by your Regulati 
the property of Mr. 
ready (or your inspection. 

Size of Main Pipe 

No. of Preparations 

No. of Burners 

Size of Stove (or Stove Pipe) 
(Signed) GasFitler. 

Address 

N,B.— Gas-fitters or plumbers must send this form to 
the Gas Office at least three days before plastering is 
commenced (if a new house). In any case no pipes that 
are covered will be passed, 

Inspector's Report. 
I have inspected the above, and find them as staled 
(except ) and I recommend that the 

work be passed, and a inch service pipe to be laid. 

Distance from nearest main feet 

(Signature) Inspector. 

Date 1 90 

Gas-fitters who comply with the regulations of the Gas 
Company or Local Authority can have their names 

registered on the list of approved fitters, and they 
generally designate themselves "Authorised Gas-fitter." 
Repeated blundering will disqualify any gas-filler, and 
cause his name to be removed from the register. 
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CHAPTER II. 
Materials, Tools, and their Uses. 

The pipes or tubing used for conveying the gas from the 
main in the street to the house or building are called 
main-service pipes. The materials of which they are made 
are chiefly of two kinds — viz., wrought and cast-iron, 
although lead piping is sometimes employed in this 
country. The latter is not to be recommended because, 
even if the nature of the soil be good, it is easily bent 
out of a straight line by the settlement of the ground. 
Lead tubing has one great advantage over iron in that it 
can be laid in one piece from main to meter, requiring 
only a joint at each end. 

For underground, wrought-iron pipes are the best for 
many reasons, the chief of these being : they are more 
durable, and having the ends of the piping screwed, they 
are quickly connected together by means of a socket. 
The tubing can be obtained in any convenient lengths, 
each length bemg supplied with a socket. The principal 
thing to observe is the screwing of the pipe. No matter 
whether it be a piece of tube or a connecting piece, as 
a socket or tee, the threads should be regular, uniform, 
and equally well cut, so that the pipe is as well threaded 
as its fittings. 

Fittings are often too loose, owing to the cutting taps 
being too large. When the fittings are obtained from 
one firm and the tubing from another, the threads or 
screws very often do not (it well together, being either 




too large or too small ; and so to get anything like a tight 
joint resource is made to tow or hemp-yarn, with a coating 
of lead paint to fill up the deficiency of melal. This 
makes a jomt of short duration, especially if the service is 
likely to be subject to overhead traffic. Pressure caused by 
the settlement of the ground or frost may so affect 
the metal as to partly disjoint the connection, and 
leakage occurs. The author believes that it is these badly 
made joints which are the cause of so much unaccounted- 
for gas, to be found more especially in provincial towns. 
They -are also dangerous, because the escaping gas may 
travel underground and fmully enler a building, where 
serious results may follow. Fatal results have happened 
from similar escapes of gas. The remedy, then, is for 
all joints to be so connected that we have only a mere 
trace of packing material in the shape of the lead paint 
filling up the interstices of the screws, so as to render the 
joint, in reality, a metal one. The welding of the tubes 
should be good and not really perceptible, and with no 
indication of a crack. 

Having dwelt briefly upon the defects in wrought-iron 
tubes, it will also be necessary to comment briefly upon 
cast-iron services ; but before doing so, we will dispense 
lor the present with the question of the action of various 
soils or earths upon metal ser\-ices, since in a succeeding 
chapter, will be recommended— no matter what the nature 
of the ground may be— some preservative material, for it 
should be remembered that many pipes have to be taken 
through ground which cannot be chosen. 

Cast - iron services of small dimensions are 
unsatisfactory ; in the first place, they are easily ruptured 
by overhead traffic, and again, the lead joints being 
imall are difficult to caulk sufficiently tight without 
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bursting the socket end, and all pipes under 3 in. being 
only of about 6 ft, long, necessitate a greater number 
of joints than when wrought-iron is used. That the 
metal should be close in grain and practically free from 
defects, such as non-uniformity in thickness, is of great 
importance. The pipes previous to being laid should be 
tapped with a hammer, and if they emit a clear, bell-like 
sound it generally indicates a freedom from cracks or 
flaws; but if the sound be dull the pipe is cracked or 
imperfect. All pipes bought should have been tested by 
water under a pressure of at least 70 lbs. per square inch. 
This is necessary since gas can get through a smaller orifice 
than would let water pass through. 

Gas is distributed over premises by means of either 
iron, lead, composition, brass, copper or tin tubing; it all 
depends upon the nature and circumstances of the building 
as well as the purpose for which the gas is to be used. 

For the present we will content ourselves with the 
mere mention of these pipes, hereafter to be treated 
upon singly as they may be required in fitting up the 
various buildings. 

To speak of tools singly and severally would entail 
no end of writing, and as these chapters are for men 
actually engaged in fitting up gas and water pipes, it will 
only be necessary to touch here and there upon new and 
special tools calling for a few words of description. The 
tool chest or bag of the fitter contains no fixed set or 
number of tools; it may contain more or less according 
to the adaptability of the tool as well as the ideas of 
application possessed by the worker. The fitter's tools, 
if we take them separately, are not always used for any 
particular job but are used for various and very dissimilar 
purposes sometimes. 
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icatchet drill brace; which combine to rorm an exceedingly 
I useful tool. 

A small hand stock and dies fur brass and copper tube 
i with taper and plug laps to each she, is a most necessary 



I 



Fig 3. 

tool and one much required daily. The one illustrated 
(Fig. 2) is by far the handiest, requiring no changing 
of dies, and the adjustment is simple. Care, however, 
should be taken to see that the die is straight before 
cutting the screw, otherwise, when threaded and screwed 
into, say, a tee, the pipe will be out of line. 

The "Clyburn" spanner {Fig. 3} Is a capital tool, 
made of good material and possessing strong jaws nut 
readily put out of order. 

The ordinary gas longs, as illustrated (Fig. 4), have 
two disadvantages. Firstly, they soon get out of order. 



requiring the under, or biting, jaw re-sharpened, and, 
secondly, for diffetenl sizes of pipe you require another 
pair of tongs, not only for the barrel but also for the socket, 
and to have a stock of these tools means a great weight to 
carry about. Brock's patent chain tongs {Fig. 5), 
are the best for all round work. Being made entirely 
of steel they have many advantages, the chief of which 
are strength and durability. The duplicate reversible 
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I that one chain wrench equals six pairs of ihe former, 
besides will wear out many pairs, the price becomes in 
the end less ihan for common tongs, covering a given 
period and a like amount of work done. 

The last tool we must consider in this chapter is the 
service cleanser for the removal of naphthalene or other 
obstruction in services or fittings by compressed air, or 
by hot water displaced by compressed air at one and the 
same time. There are three types. "The Original" 
cleanser is a very good one (Fig. 6). A leading firm 




Vir,. 7. 
FiDDES & Siacg's Patent. 
I manufacture one for services and one for blowing 
lamp-post services, tubing, fitted with unions, &c,, being 
supplied with it, and another firm make a good one in 
which they adopt a leather cup (Fig 7) as a plunger 
instead of the ordinary valve in it. The pump is 
simple, durable and light, giving a high pressure, and 
can easily be taken to pieces to have the internal parts 
renevred by any fitter. The body of the pump is globular 
n shape. 
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CHAPTER III. 

The Law Affectist. Gas Supply. 
Before proceeding further with Ihe subject it will be well to 
consider brief portions of the Gas Works Clauses Ads 1847 
and 1S71, relating to the supply of gas, and which will help 
to make our ideas more clear as to what constitutes proper 
retjuirements in so lar as ihe law bears upon gas services. 

The gas fitter who carefully reaiJ^ through these 
clauses mill not be wholly ignorant of the la* on gas supply 
as affects his trade, but will be in a poiition to say_ 
recoTimend or do, when occasion arises, just what will 
satisfy the consumer and the law. And again, gas-litters 
are often sent for to do urgent work, and a knowledge 
of the law safeguards thetn from doing what they ought 
not to do wiihout first letting the " undertakers " know 
about it. 

Although these Acts affect all gas companies to some 
extent, yel each gas company have their own special Act, 
and [his should be studied M'hcn in doubt about any 
branch pipe in .my particular district. 

The following words have (he meanings assigned to 
them by law, and are of interest. The word "street," 
includes any square, court, or alley, highway, lane, road, 
thoroughfare, or public passage or place. 

The word "premises," includes public and private 
messuages, and other buildings, lands and tenements. 

" Gas-rate." The expression, " gas-rate," includes any 
rent, reward, or payment lo be made to the undertakers for 
■> supply of gas, 
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" Undertakers." The expression, " the undertakers," 
means the gas company or other person authorised to 
construct gas-works. 

** Person," means corporation, whether aggregate or 
sole. 

In commenting on the clauses of the Acts, only such 
matter will be given as applies to small fittings, and not 
such as affects gas supply in general, which embraces 
main-layers' work. 

" Streets," when broken up, must be reinstated without 
delay, and the "road or pavement which has been so 
broken up," must be kept by the undertakers " in good 
repair for three months after replacing and making good 
the same, and for such further time, if any, not being 
more than twelve months in the whole, as the soil so 
broken up shall continue to subside." The opened road 
or pavement must be guarded by fencing or lights, to warn 
passengers. If the Company delay in reinstating, a penalty 
is enforced for each day after notice has been served. 

1847, Section 13. "The undertakers may from time 
to time enter into contract with any person for lighting or 
supplying with gas any public or private building, or for 
providing any person with pipes, burners, meters, and 
lamps, and for the repair thereof; and may also from time 
to time enter into any contract with the commissioners, 
trustees, or other persons having the control of the streets 
within the limits of the special Act for lighting the same or 
any of them with gas, and for providing such commissioners, 
trustees, or persons with lamps, lamp-posts, burners and 
pipes for such purposes, and for the repairs thereof, in such 
a manner and upon such terms as shall be agreed upon 
between the undertakers and the said commissioners, 
trustees, or other persons." 



iS PI!\CT[CAL GAS flTTESG. 

Section 15. "The clfrV, engineer or other officer duly 
appointed for ihe purpose by lite undertakers may at all 
reasonable limes enter any building or place lighted with 
gas supplied by the underiakers, in order lo inspect the 
meters, fittings, and works for regulating the supply of gas, 
and for the purpose of ascertaining the quantity of gas 
consumed or supplied ; and if any person hinder such 
otSccr as aforesaid from entering and making such 
inspection as aforesaid at any reasonable lime " (usually 
between 9 and 4) " he shall for every such offence forfeit to 
the undertakers a sum not exceeding five pounds." 

In cases where the quarter's gas bill is not likely to be 
paid, and no notice is here mentioned to be given by the 
underiakers, the service can be cut off and summons served 
upon the party for any sum under £10. 

Section 17. "In all cases in which Ihe undertakers 
are authorised to cut off and lake away the supply of gas 
from any bouse or building or premises under the provision 
of this or the special Act, the unflertakers, their agents 
or workmen, after giving twenlyfour hours' previous 
notice to the occupier, may enter into any such house, 
building premises, between the hours of nine in the 
forenoon and four in the afternoon, and remove and carry 
away any pipe, meter, fittings, or other works the property 
of the undertakers." 

Section 18. "Every person who shall lay or cause 
to he laid any pipe to communicate with any pipe 
belonging to the undertakers without their consent, or 
shall fraudulently injure any such meter as aforesaid, or 
who in case ihe gas supplied by the undertakers is not 

ascertained by meter " "or who shall supply any 

other person with any of the gas supplied to him, 
notwithstanding any contract which may have been 
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previously entered into," is liable to punishment by a 
penalty of £Si ^^^ ^ further ^£2 per day for every day 
that gas is so continued to be used. 

Wilfully damaging the company's pipes, lamps or other 
works, extinguishing public lamplights is also punishable by 

fine £S' 

Provisions are made in these Acts for protecting the 
public, as to the fouling or contaminating of water by 
escaping gas from leaky joints, whether wilfully or 
accidentally, and severe penalties are imposed on the gas 
companies. The water companies are protected by clauses 
in the Metropolis Gas Act, i860. These clauses refer to a 
question merely between the water companies and the gas 
companies, providing stringent means to prevent the 
leakage of gas from pipes. 

In Section 50 of this Act, there are definite instructions 
on the mode of laying pipes. Properly form and join with 
proper and sufficient materials " .... the joints or 
screws of the branch or service gas pipes connecting with 
the main gas pipes, and also the joints of the services or 
branch pipes for conveying the gas irom the main gas pipes 
to the houses and other buildings, and all other joints, 
inlets, apertures, or openings which are or shall or may be 
made in any of the main gas pipes belonging to the gas 
company, in such manner and of such material as shall, as 
far as reasonably practicable, prevent leakage." 

Also, in this Act, the gas companies provide service 
pipes from their mains which lie within fifty yards of any 
premises, subject to the occupier agreeing to have a supply 
of gas for a definite period. 

1 87 1, Section 2. " The undertakers shall, upon being 
required so to do by the owner or occupier of any premises 
situate within twenty-five yards from the main of the 
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undertakers, or such oilier distance as nuy be prescribed, 
give and continue lo give a supply of gas for such 
premises, under such pressure in Oie main as may be 
prescribed, and ihey shall furnish and lay any pipe that 
may be necessary for such purpose, subject to the conditions 
following (that is to say) :— 

" The cost of so much of any pipe for the supply of gas 
to any owner or occupier as may be laid upon the properly 
of such owner or in possession of such occupier, and ot so 
much of any pipe as may be laid for a greater distance than 
thirty feet from any pipe of the undertakers, although not 
on such property, shall be defrayed by such owner or 
occupier." 

Then follows conditions of agreement and security for 
payment of gas rent. 

Section 15, " No consumer shall connect any meter 
with any pipe through which gas is supplied by the ■ 
undertakers to such meter, or disconnect any meter from 
such pipe, unless he shall have given to the undertakers not 
less than tweniyfour hours' notice in writing of his intention 
so to do," under a penalty of 40s. 

Section 24. " The undertakers shall supply gas to any 
public lamps within the distance of fifty yards from any of 
the mains of the undertakers in such quantities as the local 
authority of each district or the trustees of any turnpike 
road or highway board within the limits of the special Act 
may from time lo time lequire to be supplied, and the 
price lo be charged by the undertakers " is generally 
settled by agreement. 

Section 25 specifies as to the consumption ot gas 
supplied to the public lamps by meter, or " If the gas is 
supplied lo (he public lamps in any district by average 
meter indication, the undertakers shall, for securing 
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UDironnity of consumption between metered and unmetered 
lamps, from time to time provide the public lamps in such 
district with proper self-acting pressure regulators and 
burners to the satisfaction of the local authority of such 
district; and the average amount of the indications of all 
the meters attached to the public lamps within such district 
under the conlrol of the local authority shall, except as 
hereinafter mentioned, be deemed to be the amount 
consumed by each such lamp in such district." 

Section 36. "In case gas is supplied to the public 
lamps in any district by the undertakers, they or the local 
authority of such district may, at their own expense, cause 
to be affixed to each lamp the instrument known as a street 
lamp governor, and the undertakers or such local 
authority (as the case requires) shall be entitled to have 
access thereto for the purpose of examining the same." 
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CHAPTER IV. 

Running Services from Mains to Houses.— Methods 

OF Executing Work.— Cutting and Tapping 

Holes in Mains— Preventing Escape 

OF Gas. 

Service pipes include all pipes which branch from the 
district supply-mains to the public lamps, and for 
conveying gas to meters in houses and places of 
business. In dealing with this branch of the work, it is 
well to consider the size of the pipe, which should be 
determined by the probable consumption of gas in any 
factory or house at some future date, since the branching 
district mains are usually laid larger than the present 
district consumption demands. This provisional increase 
in size of main should be made for at least lo years' 
increase in consumption of gas, and in a like manner 
then, also should the service pipe be laid larger than for 
present requirements of any large factory or house. This 
does not, however, apply to small artisan dwellings, but 
even in this case, corroding influences require consideration. 
Especially is this necessary when we consider the fast 
strides that are being made with burners, stoves and 
coin-freed meters. 

We will consider the laying down of large services, 
although in some localities this part of the work is 
conducted by the main layer ; but in smaller towns it is 
performed by the general gas-fitter. 
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As an example, we may assume lo have an order to 
I supply gas to a large house or factory where 300 lights 
I are needed and the main passing the building to be a 
I 6 in. one. Referring to table given in Chapter I, we find 
I Ihat to supply 300 lights a 410, service will have to be 
I taken from the main, and this will supply sufficient gas for 
t both healing and ligliling purpose^ allowing for additional 
L lights that may eventually be required. To insert a 4 in. 
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cast-iron pipe in a 6 in. pipe cannot well be done by cutting 
a hole and fixing thereto a cast-iron saddie-sockel to the 
larger pipe ; but the latter will have to be cut and a X-P'^ce 

I let in. The house or factory in question may not be at the 
■vend of the street, and seeing that the gas may be wanted 

■:£3r other businesses or heating houses, the work will 
pave to be done without entirely cutting off the supply 
ndF gns from the rest of the main. 




■ 
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The ground having been got 
of pipe and also in Ihe direction to which ihe 
pipe is to be taken, the following will be wanted for the 
job :— Hammers, cutting chisels, two 6 in. indiarubber 
cloth bags for plugging the main (B, Fig. n), some 
tarred yarn, old rope or asbestos rope, lead pot and 
ladle, coke fire grate, caulking tools, 
I in, lead or wrought-iron piping i 



I piece 
ith two 



Fig. 9. 

connectors, drilling apparatus as illustrated in Fig. S, i in. 
rimer taps (Tigs. 9 and 10), a socket or collar (C, Fig. i^), 
and a 6 in. reducing to 4 in. rounded off socket Xp'^'^^- 
All things being ready, ihe fitter must take tbe length of 
the X-P'^f^Ci including socket, which will be 3 ft-, and 
mark with a piece of chalk on the 6 In. main an equal 
length, less i in , opposite to the trench in which the 4 in. 
pipe is to be laid. Continue the chalk maiks (A) carefully 
right round the main. The fitter must now fit up a lin. 
connecting link— if he has not already one on the cart. 
This is best made up of one bend-union, a bend, snd a 
piece of barrel, and when connected together see what 
span it has between the centre of bends, which should 
be of such a length as will leave plenty of room, when 
connected to main, to allow for cutting operations and 
for bladdering main between bends. 

Now, by means of a centre punch mark off the 
distance representing the centre of bends on ihe main. 
Fit up drilling apparatus, drill and tap two i- in. holes, 
serening in temporary plugs ; then between these holes 



i 



PRACTICAL CAS- 



'5 



and the ring inatks, but quite i ft. away from the latter, 
drill two scnaller holes, say |in. or j^in. (removing sharp 
edges which would injure the bladdersj, through which 
insert the indiarubber bags rolled up tightly in a line 
with the neck of each. When in, and to prevent gas 
escaping, work a lilile clay between rubber tube and 
metal. 

You are now ready to connect the hnk or bje-pass 
by removing the plugs from the i in. pipe holes and 
screwing in the bends, uniting them wiih the piece of 
barrel, union and sockets, as shown in Fig. ii. You 
have now a means of supplying sufficient gas for ordinary 
use from one end of the main pipe to the other. Next 
1 inflate the rubber bags, B, by means of the mouih 
or preferably a force pump (Fig. 6), closing laps when 
I they are full of air. 

You can now proceed to cut out the portion of 

I main with chisels, working on the chalk line and using 

I a Utile oil on the chisel to prevent sparks, which will 

ignite gas should any escape, When the lines arc 

practically cut through, a few blows from a small sledge 



Fig, la 

hammer on the piece, A A. will effect separation. This is 
now removed and all dirt in the main must be taken out. 
The collar, nin. long, must now be placed on the left 
hand portion of main by sliding it along until it is Rush 
I with the cut end. You will now be able to get the Tpiece 
I in. Its socket is passed over the right hand cut main. 
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This done, slide back ihe collar until it is equi-distant on 
the main and "T"?'^^^' ^ shown completely finished in 
Fig. la. 

Changes of temperature influence lead-jointing on 
account of the fact that the rales or co efficients of expansion 
and contraction of lead and iron differ considerably, and in 
time the lead does not completely fill the annular space 
between socket and spigot. The co efficients of the linear 
expansion of lead and cast iron are respectively o'ooooaSj 
and o'ooooiii of an inch tor each degree, increase or 
decrease, ol heat. On account of the lead expanding 
three times more than iron, and as it has not room to 
expand radially in the socket, but only longitudinally, 
the band of lead is consequently rendered thinner when 
cooled to any extent, as is the case between a hot 
summer and a cold winter. Again, the length of pipe is 
lengthened or shortened by an increase or decrease of 
temperature, and this movement in and out of the socket 
also lends to loosen the joint. This seems to be borne 



Fig. II. 
out by the increased leakage ol gas in winter, 
of pressure, although the night pressure is 
in winter than in summer. Whatever ihe 
aspect of the question may be, the operation 
socket pipes should be done wiih great care, 
perfect state the soundness or tightness of 
very much depends. 

Tarred yarn, or belter, though more 
asbestos rope, must be wound round each 
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with a caulking tool raramed into the annular space 
between socket and spigot ends of the pipes, leaving 
about 2 in. for lead in front, or, in other words, about 
half fill the space with yarn. While much of the foregoing 
is being executed, the lead pot can be suspended over 
the portable fire. 

Prepare now some clay by makinp; it just moist 
enough to work stiffly, and with it work a clay belt 
round the pipe, pressing the clay up to the face of the 
socket, finishing off at the top with a "gate" or "lip." 
With pipes of larger dimensions, an iron band, hinged in 
the middle, as a pair of calipers, is some times substituted 
for the clay belt. This simply clasps closely to the 
pipe and fastening the ends by means of a screw. At the 
top of the band is a small opening, around which make 




Fig. 12. 

a basin of clay, and into which the molten lead ^is 
poured. Irregularities in the diameter of the main 
cause gaps between it and the band, but these are quickly 
stopped with a litile clay. 

The molten lead must be skimmed and then poured 
into the "gate" without stopping until it is full, being 
sure that you have sufficient to fill socket before adding 
any, otherwise you will not have the lead-ring in one 
solid, continuous piece round the socket. The lead being 
allowed a few minutes to cool is now carefully " set up " 
with a caulking tool (blunt chisel) and hammer, making 
the joint complete. 

Just tighten the two sockets D D (often neglected). 
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which may have been impaired by cutting and knocking 
the pipe. This ensures a perfect job all round. 

The 4 in, socket must be closed with a wooden 
taper plug, adding clay around it to prevent any gas 
escaping, or it may be accoinplished by a disc of wet 
millboard placed against the inner edge of the socket, 
and then a circular piece of iron plate pressed home by 
a clamp makes a good job. 

The bladders may now be removed, care being taken 
not to tear ihem ; then the bye-pass; finally tap and 
plug with threaded plugs the four holes. This leaves the 
6 in. main as represented in Fig. 12, with full quantity 
of gas passing on. 

When lime permits, instead of allowing the gas to 
pass on, we would first Connect one length of 4 in. pipe 
to the 1"' bladdering near the socket end of the pipe, 
besides adding the wooden plug. The object in employing 
the plug as well as the bag is to safeguard against escape 
of gas, should the latter give way. Now, if the work 
cannot be proceeded with on that day, due to leavlng-off 
time, the 4 in. socket should be plugged with an iron plug 
and a lead joint made. This doubly ensures safety for 
the night. 

Next day, the ground right up to the house, or, as 
the case may be, along the footpalh of a street, must be 
got out deep enough to allow a covering of two feet of earth 
on ihe lop of main when laid, Pipes of this size should 
be well under the surface of the ground— a great 
protection against trouble in winter. 

The bottom of the trench should he levelled. This 
is quickly done and saves much trouble in packing up 
the pipe. The undisturbed earth being to all intents and 
purposes a firm bollom, very little practice will enable 



PRACTICAL GAS-FITTING. 29 

the gas-fitter to know when the bottom is fairly level 
before using the levelling rod on the pipe. At intervals, 
equal to the length (9 ft.) of each pipe, extra soil must 
be removed to allow for the socket, so that the pipe 
and not the socket really rests on the ground. Also, 
when two lengths are to be laid at a time, extra soil 
must be removed from the sides of the trench to give 
room for making alternate joints in position. This is 
especially necessary when laying pipes in ground covered 
with asphalt, wood paving, or other expensive top covering, 
the cost per square yard being considerably more than 
for laying in ordinary gravel or flagged paths. The paths 
have to be reinstated and the ground maintained usually 
for six months. 

We will now proceed to lay the 4 in. service. The 
pipe is first "bagged," and then the iron plug removed. 
This is easily accomplished. Next lay two pipes, if 
possible, at a lime, and to do this connect them by means 
of tarred yarn and lead on the brow of the trench. 

When the joint is made, three men stand across the 
trench, and by means of pieces of rope passed under the 
pipe— one at each end and one in the middle — they carefully 
lower the pipe into the trench, placing the spigot mto 
the socket end of bagged pipe. This double length is 
levelled to the extent that the spirit level just indicates 
a slight inclination towards the 6 in. main. This done, 
the joint is made, always placing the wooden plug 
temporarily in the opposite end. Proceed in this manner 
until the whole service is laid. 

The ground is filled in as we go along, except just 
over where the pipe is bagged. However, it is usual 
after having laid six or eight lengths to bag the last laid 
length, removing the former bag and plugging the hole 



with a Jin. iron plug. This enables one to make good 
the ground, as well as allowing such lamps and houses 
on the supply to have gas. In doing this, we are 




Fig. 13. 

considering the laying of the pipo a long distance to 
the building or down a short street, (or, in the latter 
case, if the pipe be a new or enlarged one, we will have 
lo " pick up " all services both to lamps and houses 
as we go along. Then the advisabiliiy of bagging the 
pipe after laying several lengths is thus made clear. 

In our progress towards the destined end, drains and 
water pipes often interfere with the levelling arrangements, 
and in such cases the service is laid over the drain, again 
dropping on the other side lo the proper depth. This 
will necessitate the introduction of a drip-well, sometimes 
called a "syphon box," into the service, F"ig. 13. By 
means ol (he small pipe in the box the condensable liquid 
is removed by a syphon pump. This pipe comes to nearly 
the surface of the ground, and a surface box with hinged 
cover is placed round it for protection against damage. 
The drip-well will answer (or two inclinations towards it, 
so that smce the 4 in, service tirst drained lo the main 
it now inclines to the well. However, the well is not 
put in until we come either near to the end of the course 
or against another interruption, when the fall is back to 
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ihe well- The object is to avoid too many syphon 
boxes, which only cnlail expense and labour in looking 
after ihem. 

We will suppose Ihal the 4 in. cast iron service has 
been continued up to the house. The pipe is taken 
through the wall in Ihe most convenient and well con- 
sidered place, being in close proximity to tlie meter, hy 
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FiG. 14. 



means of a bend, connect it to the socket coming through 
the wall looking upwards (Fig. 14, A). B is a short piece 
of threaded wrought iron pipe (sometimes galvanised) to 
which is screwed the main cock, then ihe piece is connected 
to the service by the lead joint, C, as shown complele. Of 
course, all supplies have iheir own requirements since 
some houses have no cellar or vault under the floor line, 
while others have; in that case the meter is fixed in it. 

In some large buildings it is usual to have more than 
one meter, situated in difl['eren[ parts of ihem. This is also 
^the case when occupied not by one but by many parties, 
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who may be on different landings. In ail such cases ihis 
necessitates branching from the one main-supply in two 
or more directions, according to where the meters are to 
be placed. A reducing Y or T-piece is put on, say, ihe 
end of the 4 in. pipe outside or inside ihe structure, and 
then continued by means of wrought iron piping to the 
meters. On each end coming through ihe wall is attached 
a mam cock, ll, however, the branching is made up of 
3 in. cast iron pipe, then one method of tinishing is 
illustrated in Fig. 14. 

Reverting to the street 4 in. supply requiring services 
from it, a useful and common vice drill. Fig. 15, is quickly 




Bet up and J in, or i in. holes are soon diilled and lapf 
No service either to a public lamp or house should be less 
than J of an inch in diameter. Nearly all the street lamps 
in London have now J in. barrel passing up the inleiior 
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of the column. This extra large service to supply perhaps 
only one light seems out of place, but when we consider 
that in winter they are subject lo the severest weather, 
causing the gas to throw down condensable matter as water 
and naphthalene, which may get frozen and so render the 
supply of gas impossible, its size greatly reduces, if not 
altogether prevents, this evil. The lamp service is laken off 
the main by a bend and connector, then such length of 
tubing as is necessary to reach a little above the lop 
of ihe column ; this may have a slight " spring " or 
" set " in the lower end or an open bend screwed on, 
to which is connected another piece of tube 
to reach the connector. There Is then a direct 
incline lo the main. Where the main is high or near the 
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I surface of the ground, bends in the main cannot be used 
I if a fall is desired (which should be the case) Irom the lamp 
I or house ; only elbows, preferably round ones. But even 
s method of connection is bad, since the elbow reduces 
available pressure which can be utilised by runnmg ihe 
service direct from the side of the main by means of a 
connector, Fig. i6. This allows a good tall, and should 
the service require washing the liquid readily drains to the 
main. The fall given lo many services, especially small 
;, is far too little, probably due to the expense in 
I removing a little more ground. The pipes having a good 




inclination give much less trouble and are quicker cleared ' 
of deposit; besides, there is seldom the need to open the ] 
ground. 

In making lead joints a few words of caution will 
not be out of place. Tarred yarn in frosty weaiher i; 
rather hard to work with, and if warmed at the fire t< 
render pliable it becomes siifT before it can be placed ii 
the joint. Now, tarred yarn in such a state is somewhat 
brittle, and in caulking it into the joint it gets more 
or less cut through. To remedy Ihis during wintry weaiher, 
an equal quantity of white yarn is twisted wiih it, the white 
yarn being unaffected by temperature or the caulking tool. 
To know thai we have rammed the yarn equally in the 
space and at the same time far enough, a chalk mark is 
made across the caulking tool (FJg. 17), which answers 
for all joints and is easily altered when making larger or 



Fig. 17. 



smaller by changing the position of the mark. If the 
pipes are wet, a little tallow placed on the part around 
which the gate of clay is made prevents the spurting of 
the molten lead. After the lead is run in, the joint is first 
set up all round with an ordinary chisel to remove the 
surplus lead, then with three caulking tools — commencing 
with the thinnest and finishing with the thickest one, the 
latter being equal to the thickness of the lead— the joint 
is complete. 

Particulars of cast iron gas or water pipes, with open 
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joints. Pipes ijin. to Sin., proved at works at about 
300 li. waler pressure, or to atrrospheres : — 
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When laying wrought iron services we have to 
consider the nature of the soil in which they are to be 
laid, much more so than when laying cast iron pipes- 
In giving an estimate of the probable hfetime of a pipe, 
the character of the soil must he known, for whilst all 
metal piping suffers deterioration more or less, the 
pipes of small diameter decay or become destroyed 
first. Cast iron, although principally used for mains, is 
certainly more durable than wrought iron, and in some 
districts lead services are scarcely acted upon by ordinary 
soil. The average lifetime of a wrought iron service, 
unprotected in any way, is a little over nine years, but 
if protected by some preservative material it will depend 
Upon the latter's efficiency to battle against the action of 
the soil. The juilior has seen services taken up, after 
only one and a half year's use, literally riddled with holes, 
while others which have been in the ground — but protected 
from the action of the soil— for over twenty years 
appeared bright and clean, similar to new pipes. 
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Argillaceous soil is recognised as possessing the least 
action upon cast iron pipes, and therefore the best ground 
in which to lay them, but although this is excellent 
material wrought iron is not so lasting in it, being more 
readily oxidised than the former. In made ground, pipe 
against pipe, and unprotected, the lead tube seems to 
last the longest. 

The worst of all subsoils in which to lay pipes is 
that more or less intermixed with ashes, slag, vitrified 
cinders, clinkers or chemical refuse in the presence of 
moislur^ and if not protected each specific soil though 
acting somewhat differently, plays havoc with iron. 
This is due to electrical energy, also, no doubt, 
aided by the ever constant vibrations of materials, thus 
producing a grinding action ; but writers on the subject 
put it down to electrical agency, each of the numerous 
particles of carbon coming in contact with the iron, and 
aided by the water present, producing slow and positive 
decay. We find in many instances where pipes have 
been taken up, some portions of the tubing good, whilst 
other parts are very conspicuously marked just as if 
Bomc hard substance had been rubbing its way into, 
and in many cases positively through, the metal. This 
is certainly one of the chief causes of leakage. 

There are many methods of protecting services, 
which may be classed under two headings. 

I St. Preserving pipes to be exposed to the 
atmosphere. 

Soapstonc is a good protection to iron, and when 
ground to a powder is one of the finest of substances, 
and nothing else will attach itself so quickly and firmly 
to the fibres of iron or steel. It makes a light covering, 
and when mi.xed with some colouring matter to form a 
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paint, will cover a larger surface than white lead or 
oxide of iron, and will not crumble of! under the 
influence of the weather like other paints. This is 
especially useful in the vicinity of the sea where the 
saline atmosphere is very deleterious to exposed pipes. 

Galvanising the surface of wrought iron pipes greatly 
augments durability, and is admirably suited for work 
which will be exposed to view, and if the light colour 
is an objection a coat of paint or tar will remedy this 
and still further protect them. This class of pipe is 
unsuited for burying in the ground, since the zinc is 
soon acted upon, but for lamp columns or walls they are 
admirably suited. 

2nd. To preserve pipes to be placed in the ground. 

The BarfT-Bower process is one of coating wrought 
iron pipes with an oxide that will prevent corrosion, and is a 
preventative against either the soil or the atmosphere. 
This process has proved itself to be efficacious and is 
strongly recommended. It consists in heating the pipes 
at a temperature of about 1,200 dogs. Fahr. in a closed 
chamber for al>out: six hours. Atmospheric air in small 
quantities is allowed to enter, and the oxygen contained 
in the air is absorbed by the iron, the latter becoming 
coated with a black oxide, which is the preserving 
agent against corrosion and will require the influence of 
many years of exposure to show any eflfect. 

Then we have Dr. Angus Smith's patent solution, 
which gives satisfaction in many quarters. 

The following is by far the best method, although 
entailing a little extra trouble and cost. The pipes are 
laid in a long trough or "shooting," made of two pieces 
of 2 in. and one piece of 3 in. xf in. rough wooden 
boards nailed together, or only two pieces of wood nailed 
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together forming an angular trough. Here and ihere 
ihin strips of wood are placed across Ihe bottom or sides 
lo prevent the pipes louching the entire length of the 
trough which would prevent the service at those parts 
from being coated. Hot pitch is poured into ihe trough 
until the pipe is completely covered, Fig. iS. The 
durability of the pipe is now indefinitely increased, and 
although the wood may rot, the pitch will still adhere 
to the pipe to baffle all corroding agencies so detrimental 
particularly to wrought iron ; and there can be no doubt 




Fig. 



that if a good coat of pitch-lar (pitch thinned by tar) be 
applied to the mains their durability would also be 
increased very considerably. Tar and sand are sometimes 
mixed with the pitch, but ihe author prefers wholly pitch, 
for this reason, that if the pipes have been previously 
coated with tar and then pitched, the latter is hard to 
remove, so that it matters little whether the "shooting" 
perishes or the earth subsides, the pipe is not exposed. 
This method also prevents leakage from cracked lubes 
and bad joints, and taking this into consideration it will 
amply repay for the extra outlay incurred. 

We will now consider the laying down of wrought 
iron services, which form by far the most common method, 
and although sizes of cast iron pipe below 3 in. have 
been given ihey are not universally employed nor are 
they to be recommended. 

Up to the present we have advocated drilling holes 
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in pipes, and while this method has many advantages it 
reiiuires much longer time to drill a hole than to cut one. 
Of the two methods, the cutting of the hole is mostly 




practised, and if properly done is quite as good as 
drilling one. The only precaution is to cut the hole in 

I the firet place decidedly smaller than wanted, and a 

I method which will serve for all sizes of wrought iron 

I pipe will be described. 

The main having been laid bare, chalk the pipe where 

I the proposed hole has to be cut, then take a socket the 
size as the service to be laid, stand it on the 
, and with a scriber or knife — working inside the 

' socket — scratch a circular mark equal to the internal 
diameter, Remove the socket, and we have a circle 
distinctly shown up by the chalk on the main. Fig. 19. 
Commence with the halfround chipping chisel to cut 
away the melal from the inside of circle, but not ^uite up 
to il, all round, then remove the centre portion, working 
in this way gradually downwards until through. Now 
lake the rimer (Fig. 9), and with a X"''^y '''^" ''("er 
out the hole, for we have plenty of metal to work upon. 

. When, as will readily be judged, this has been sufficiently 

I done, remove the rimer and insert the lap (Fig. 10), which 
ihould just enter, work it round until a full and good 
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thread is cut in the hole. The doited hne represents the j 
depth of thread. But to know just when it is the right size, 
trials by screwing the pipe in must be resorted to, unlest ■ 
a matk is made on the tap or using a rule and measuring ■ 
how far the lap is in the hole. It is a good plan 
mirk the lap after making one or two trials through a 
of iron plate until a pipe will screw firmly in ; '.he mark can 
be made with a file in the fluting of the lap. The 
object of this is to further facilitate ihe whole operation 
and to prevent unnecessary waste o( gas, also to ensure a 
good joint. Remove the lap and screw tightly a capped 
bend into the hole, the threads having been previously 
painted wiih red lead. 

If the work has been carefully done — which will , 
not take many minutes to do— the pipe will be as secure 
as that in the drilled and tapped hole. The rimer 




Fig. 20. 
i all traces of irregular or stripped metal around 
the hole, and the tapping operation is precisely the i 
same as with holes that have been drilled. 

To lessen the leakage of gas a little clay may be * 
placed around the tools, but lor the taps good hard lallow , 
placed in the ilutes answers well, at the same time aiding i 
the tool to work easily. 

Presuming thai the pipe has been laid from Ihe 
house it must be joined lo ihe bend by means of a 
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coDnector and bick-nut ; but if not, connect up to the 
bend such lengths of tubings until the service reaches 
the house. A connector has generally to be put in at 
this juncture and united with the portion going through 
the wall. It will depend upon where the meter is 
situated as to how far the service will have to go in the 
building, sometimes only a few inches, at other limes a 
few yards are required. Then screw a main cock, Fig, so 
or II, on the end of service. 

Care must be exercised to see that the " shooting " 
containing the pipe is properly packed up and having a 
good fall to the main or to the house, preferably the 
foimer, but circumstances will not always allow of this. 




If the service falls lo ihe house a boiile syjihon is 
sometimes put in near the latter. All threads previous to 
screwing up should be painted with lead paint, and in Ihe 
case of the back-nut a little hemp should be wound round 
the threads between it and the socket before tightening up. 
At times the service cannot be laid back to the 
m, and in this case a plug is tempoiarily screwed 
into the socket of the lube to be laid, and if possible 
lay two lengths at a time. 
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The practice of running lead services for the supply 
of gas is dying out in many quarters, although strongly 
recommended by some authorities, but much depends 
upon the kind of soil and the care with which they are 
laid. They are liable to flatten if near the surface of 
the ground by overhead traffic, and arc also easily bent. 
However, lead services are only used for conveying gas 
to all sizes of meters up to 3olight; beyond this size iron 
piping is employed, Lead services require great care in 
laying, in so far as to see that all dents or waves of a 
vertical character are taken out. These must be removed 



Fig, 22. 
and the pipe straightened by a piece of hard wood about 
12 in. long, am. wide, and i in. thick. This is grooved 
out on the i in, edge so that it will fit loosely upon, say, a 
I in. pipe. The opposite edge is rounded as shown in 
Fig, 21. This is a useful tool for dressing lead and 
composition pipe, the groove preserving the circular shape 
of the pipe. 

Pipes having irregular curves left in, readily cause 
trouble by water condensing and partly logging the 
pipe, thus greatly reducing its diameter. They may be 
similarly protected like iron with pitch and troughing, or, 
if not, simply placed upon a strip of 3 in, by Jin. wood, 
the latter being carefully bedded in the trench. This 
prevents sagging and thereby secures a regular inclination 
to the main if properly packed up. 

The lead pipe is taken from the main by means of 
a wrought iron bend to which is screwed the cap and 
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lining bearing the lead pipe. The jointing of lead piping 
to be used for conveying gas is not generally ihe same 
I chat made by plumbers for lead water pipes. Where 
it is possible to lay the lead service from the house to 
the main it is always desirable Co do so, because then 
we have no trouble in making the joints with the gas on. 
Lead pipe is sold in coils of various lengths, the latter 
depending upon whether it is light ot heavy tube. For 
underground work the heavy tube should be used. 
Unfasten one end, and with a tanpin or other tool coned 
off, open out acutely the mouth of the tube in the shape 
o( a funnel sufficiently large to admit the end of main 




Fig. 23. 
cock, Fig. aj. Clean the pipe inside by scraping with a 
knife, and the edges should be evenly pared off. The 
cock is now pressed into the end ol the pipe, and care 
must be taken that it is straight and touching the interior of 
the pipe all round, otherwise the melted solder will run into 
the pipe. The gas-fitter must now fix the pipe in a vice or 
h^ve it held firmly by his mate. A little resin or sweet 
oil is then added as a fiux for lead jointing. By means 
of a blow-pipe and a stick of solder a joint is soon 
blown, which, if carefully done, far excels the copper-bit 
joint. A little practice will soon enable the gas-filler to 
make a neat and perfect joint. It is the controlling of 
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the blow-pipe flame that retiuires atieniion, and if we 
cannot keep up a steady blast, ihe flame is inlermiltenl 
and heat irregular, causing tiouhle in making the joint. 




FfG. 24. 

A simple and most useful blowpipe is soon made with 
a piece of brass lube ^ in. in diameter, having an 
ordinary blowpipe tapenng lube inserted near the end; 
then solder or braze both together and tit with pieces of 
rubber tubing, and the blow-pipe is complete, as illustrated 
in Fig. 24. This will answer whether a gas or other 
flame be used. 

Now uncod the pipe towards the main, making 
sure that we have a sufficient length that will reach Irom 
the main cock inside the wall to the bend on the main 
before cutting it. The pipe being cut, "tan" the hole 




sufficiently large to lake the cap and lining, Fig. 25. 
This joint is also made with the blow-pipe, ai.d when 
completed drill and thread the ho!e in the main, screwing 
therein an iron bend to which the cap and lining is 
connected, previously remembering to place a leather 
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washer in the cap. When lightened up, the joint should 
be tried for soundness, after first allowing the air to be 
displaced by raomeniarily opening the cock. 

Take the dressing tool and go along the pipe, 
removing all irregularities and packing up the board 
wherever there appears an opening under it. If no 
Other preservative mateiial is to be used then fill in the 
earth, taking care when pounding it not to work 
immediately over the pipe at first until it has a covering 
of a few inches of soil. 

Gas-fitters are sometimes required to make a wiped 
joint, and should there be any difficulty in making one 
the wiiter recommends the lye-joint because it can be 




easily and effectually done by anyone, and it is quite as 
good as the wiped joint. The joint is perfectly regular 
and is capable of withstanding a pressure of from 600 lbs. 
to Sao lbs. to the square inch. Its great advantage lies in 
economy and saving of time, since old pipe lead (worth 
about id. or id, per lb.) can be uned up for making the 
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joints — which is sometimes an advantage where the lead 
pipes are wanted for acids — instead of using solder costing 
6d. per lb. 

The tye mould will make joints in any position 
desired, either horizonally or vertically, as illustrated in 
Fig. 26. They can also be made at any angle in any 
upright position precisely the same. The ends of the 
pipes to be joined should be fitted into one another, 
principally to prevent any molten metal from entering 
the pipe, which, however little, induces the deposition of 
naphthalene, the first step towards stoppage. 

In the illustration, i represents two pieces of pipe 
being joined together; 2, shows a cock being jointed 
to lead pipe ; 3, the finished joint 
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CHAPTER V. 
Wet and Dry Meter Fixing. — Methods of Connect- 
ing Different Kinds of Services with Small 
and Large Meters. — Precautions Against 
Damage to Meters. 

The best position in which to fix a gas meter should be 
anived at after a careful study of the requirements of the 
building, be it a dwelling-house or a place of business. 
This place should be decided upon ere laying the service 
down, and in so doing ascertam, if possible, the nature of 
the spot whether it is subjected to extremes of temperature. 
When fixing meters in basements this question ought 
always to be asked, since the answer given will determine 
the form of connections to employ. 

Cellars are generally chosen not because the meter will 
be out of the way, but because the temperature of such 
places remains fairly constant throughout the year. The 
average cellar temperature may be taken as about 58 
degrees with a variation of 5 degrees more or less. But 
instances occur when the fittings to the meters cause more 
trouble in summer than in winter, especially if the service 
falls to the meter. This is traceable to the fact that the 
meter is in such a position that the gas passing from the 
main is at a higher temperature than that of the service 
and the atmosphere surrounding the meter, consequently 
water is deposited in the inlet ; or the meter is situated in 
a hot place supplying gas to fittings subject to other but 
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lower conditions of temperature, and waiet is 
deposited in the fittings. 

The gas-fitter should bear in mind, especially when i 
fixing wet meters, that gas at any particular temperature 
can always carry a definite amount of aqueous vapour, and 
that (his quantity is rendered variable by conditions of 
temperature. In winter there may not be the maximum 
amount of moisture in one cubic foot of gas, while in ' 
summer it carries with it more water vapour. Remember, 
then, that the hotter the gas the greater is the quantity of 
water it will carry, and it does not require to be saturated 
with moisture to show that a given volume contains more , 
water at 70 than at 50 degrees. 

In the case of a wet meter placed in a hot situation, 
the gas passing out will be normally saturated with water, ' 
and as soon as it travels into pipes which are colder the gas 
at this lower temperature, requiring less water to saturate 
it, will give up the surplus moisture to be deposited in 
the pipes. If nothing be provided for the removal of the . 
condensed water, jumping lights and finally stopped pipes 
are the result. 

Select a position which will not be materially affected 
by frosty weather or the water will be liable to freeze. 
All exposed meters should be cased if only in a wooden 
box, but wet meters require the aid of sawdust or stiaw 
as well to ensure against freezing. A situation of moderate 
temperature should be selected in all cases, if possible, no 
matter whether for wet or dry meiers. 

One other consideration; conditions of convenience 
must not be lost sight of when choosing the position, and 
in houses where the rooms are on each bide of the doorway 
then a central position is best, because the lights may be 
divided between two services from the outlet of meter. 
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This will not only facilitate operations, but smaller sized 
pipes and less of them can be used, which is economy of 
a twofolil chatacter. Very varied are the circumstances 
one has to coniend with in the daily practice of meter fixing, 
for while some are placed in cellars on stools, others are in 
cupboards or on brackets fixed to the wall of the kitchen 
Ot in a recess in the wall near the door. Wherever the 
place is there should be ample room to make good sound 
connections and joints. 

The cost of the service is generally borne by the gas 
company, but does not include the main cock and fittings 
to and from the meier. Many companies simply cap the 
end of the seivice inside the building, and leave the iniernal 
fittings to ouiiide gas fitters. The occupier or landlord may 
engage any gas-fitter to complete the work, except the job 
of fixing the meter, which, in most cases, is done by the gas 
company, but if not the work is afterwards inspecitd by 
ihclr official. 

The fixing of meters calls for great care, and ihe under- 
mentioned preliminaries should always be remembered. 

Wherever the meter stands, be it on a floor or a stool, 
see also that two blocks of wood, a in. thick, are placed 
under it. When fixing 15 light meters, and above this size, it 
is very necessary, tor in large cities the gas companies buy 
meters from at lesst half-a-dozen makers, each manufacture 
differing in size, so that the fittings require to be materially 
altered should the meter be removed for repair and 
replaced by one of another maker, which may stand higher. 
If higher, the blocks of wood can be removed, and thinner 
ones substituted if necessary. This prevents altering the 
connections, presuming that the unions ate alike. The 
non-uniformity of meter unions causes no end of trouble, 
although one might say it benefits the gas-filter, but when 
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it comes lo repeatedly reset, say, ij in. tp 2 in. lead 
connecting pipes, it is not an easy matter, (or the tube gets 
hard and the work does not repay one for the arduous task 
of making it sightly. Besides, all this bending backwards 
and forwards only tends to injure the pipe. Never ii 
case force dissimilar couplings together, rather replace the 
odd unions by those supplied with the new meter. 

Uniformity of meter unions is a thing to be desired, 
and the change may come sooner or later with the adoption 
ol Whitworth's standard threads. The nose of the linings 
should be uniform in size, tapered and ground, so that 
with a little lallow in the boss a joint could be made 
readily without a leather washer. In the case of the smaller 
sizes of meters the unions should be made interchangeable 
10 a small degree, so that a 3-light could be replaced by a 
5-lighi meter, and a lo-light by a ij-light, or rue vtrsS, 
without having to make new connections when ihe larger 
meter is wanted. 

The followmg arc recommended :— 
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In connecting an iron service to any wet meter below 
loo-light size it is usual to employ lead piping. The work 
should be carried out as follows : — 

Unscrew the cap from the service, but before quite off, 
paint the threads of the pipe with lead paint mixture; now 
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wholly remove cap and screw the main cock, Fig. 20 or 
21, on. The meter must be placed in the position it has to 
occupy, which is about 18 in. from the cock. Thoroughly 
clean the main-cock union, which is best done by filing the 
lining, also tan-pin, and clean the end of the lead pipe, as 
previously described. Then insert firmly the union, and 
blow the joint by means of the blowpipe and rushes. 
These joints should be blown and not made with a 
copper-bit, nor the lead pipe inserted into the union ; 
and it is always best to tin all fittings before putting 
them together, thereby ensuring good joints. The union 
is screwed on the cock and the pipe carefully bent with 
good round curves, allowing plenty of piping. The 
setting of the pipe should be carefully and not hurriedly 
done over the knee, making good bends which are free 
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Fig. 27. 

from sharpness and kinking, preserving at all times the 
true terete form. The desired shape obtained, mark off 
the length, allowing a little extra for making the joint 
with the inlet of meter, remove pipe, cut and join it to 
the meter union in the same way as before, then 
temporarily connect the pipe to the service and meter. 
If properly done it should fit in its place easily, without 
any strain. Now remove the outlet union and join it to 
another piece of pipe, the latter being set according to 
requirements, and then the proper length cut off. In 
connecting this pipe to the interior or house service, it may 
be soldered on the latter by opening out the end, but the 
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best way is Co employ a union which screws direct on the 
service and the other halt soldered into the lead piping. 
If a Carter's union valve is used it will lake the place of the 

The meter is now carefully levelled, and the bosses 
of the unions fitted with well-greased leather washers and i 
tightly connected up, make the fixing of the meter 
complete; as in Fig. 27. 

In connecting a meter to a lead service the greatest 
care is necessary, for in most cases the gas is usually on, 
and as the joints are made with a naked light there is a 
risk of igniting the gas. 

The meter is set in position and the inlet union 
removed, cleaned and soldered to a piece of lead pipe. 
This is now bent to suit the supply-pipe, allowing for 
the insertion of the main cock. Fig. 23. The length being 
known, cut tanpin and clean the pipes, then solder on the 
tap. The service is now cut and tanned sufficiently large 
to take the other end of the tap. The tap bearing its union 
connection must be well pressed or ground into the end of 
supply pipe, the cock being shut. For convenience this 
pipe is bent up in order to facilitate ihe blowing of the 
joint, and the gas-fiiler need be in no doubt about firing 
the gas if he has added tallow and resin, because the 
pressure put upon the cock in forcing it into the pipe 
generally suffices to ensure a temporarily tight joint. In 
making the joint use soft solder and concentrate the heat 
in order to prevent melting the lead pipe. Having blown 
the joint, the pipe is bent down again if necessary, taking 
care to see that the sweep of the pipe is regular. This 
done, Ihe union may be lightened up. The outlet 
connection is the same as previously described in Fig. 27. 

A third type of connection is one of using wroughtiron 
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piping which applies only to the large sizes of meters 
i,e., abore loo light. Its actual shape varies according 
lo requirements, but in any case is easily made up with 
bends, short pieces and sockets. The union or flange 
connections require nice adjustment, and on account of 
the difficulty to get suitable short-pieces that will just 
connect up without [lutting a strain on the meter olten 
gives a good deal of trouble. Do not trust to getting 
assistance from whatever " spring " the pipe connections 
will give, because such spring means strain put upon 
some part which is generally the weakest. 

Unions make a good connection if '.hey are threaded 
well, but often the metal is very thin and thus prevents a 
good, deep thread being cut. The union should be threaded 
inside, and where a poorly threaded union exists it must 
be sweated to the pipe as well in order to ensure a firm, 
tight joint. Should the union require threading, the taper 
lap is used at first, the former being held by a pair of tongs. 
This done, screw the bend or short piece inio it without 
any lead paint, since the latter will only prevent the 
tinning of the joint. The pipe and edge of union are 
then thoroughly cleaned with a fite, and hy means of borax 
as a flux, solder is freely blown or sweated into the jomt. 
This makes a first-rate joint. The other joints, including 
the main cock, must be well painted ere screwing op, 
and every care should be taken to see that no strain is put 
upon the meter union when final connection is made. The 
outlet union and connecting paits are similarly dealt with. 

Should the meter have flange connections special care 
must be taken when tightening up. Rather have the 
connecting piping a trifle too long than too short, 
for if not the bolts in lightening will only draw on the 
pipes. The packing material for flange joints is best made 
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of millboard, and on no account should three or four folds 
of brown paper he substituted. The millboard is placed 
between the flanges and cut to size, then by means of a 
small bit of round slick dipped into the paint mixture, 
mark off the bolt holes. Remove the millboard and 
punch holes through ir, the same size as the bolts, at the 
markings on the board, which correspond with the holes 
in the flange. This done, it is soaked in water for some 
time, then a thin coat of paint applied all over it ; replace 
between the flanges, see that the holes correspond, 
then tightly screw up with bolls. The various parts are all 
painted and connected up and if properly done there should 
be no chance of leakage. The mixed lead paint should 
be fairly thick as much depends upon its proper state or 
consistency in permanently stopping the possibility of 
leakage of gas. A joint made with thin paint appears 
sound at first but after a few days or weeks, allowing for 
the paint to set, leakage often occurs. 

So far we have treated upon the general method of 
connecting up cither a wet or dry meter when it is placed 
in a situation having a normal temperature and where the 
fall of the service is back to the main. But exceptional 
places, as referred to on pages 47-48, require special 
treatment, and those most often met with are where the 
service falls to the house or where the dry meter is in a 
cold situation. 

Wet meters have only occasionally a syphon provided 
on the inlet connection, while all dry meters, in more or 
less doubtful positions, should be provided with syphoned 
connections. As previously mentioned under service laying, 
to halve the fall if the service be at all long, so the rule 
applies here. A meter which cannot occupy any posiuon 
but below the line of supply should not have its inlet 
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connection burdened by all that might condense from the 
gas as it travels from the main to the meter, but should 
be relieved by causing as much as possible of the service 
to fall to the main, the other and shorter portion to fall to 
the meter. If this latter length be only a few feet 
no syphon need be provided, but in this instance it 
would be impossible to wash out the service without 
some of the liquid running back to the meter, and 




Fig. 28. 



it is in cases like this that a syphon becomes of great use. 
It is generally advisable to syphon the outlet. Dry meters 
soon get out of order if water from the gas enters them. 

Where the service is an iron one, the syphon is best 
put in on the inlet side of main cock by inserting an 
enlarging T-piece, Fig. 28. By having the syphon-pipe 
larger than the service-pipe proper, enables the use of a 
shorter length having a much greater capacity. A short 
piece of pipe is screwed in the tee, having previously lightly 
screwed a socket fitted with a good plug on the other end. 
No tap or thumb-screw should be used for this purpose, and 
the gas vendors usually attach a label giving notice to the 
consumer that the lemoval of this plug renders them liable 
to a penalty. The connection is made from the cock by a 
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bend or straight piece, as is convenient, lo the union or 
flange of the meter. 

Should the service be a leaden one the syphon, made 
of the same material, is then put between the cock and 
the meter, care being taken to blow a good joint. 

Another provision the gas company may allow is a 
bye-pass connection between the inlet and outlet of large 
meters. In many large public buildings where the 
basement rooms are dark, gas is always wanted in the 
daytime and to remove the meter say, to lest it, would 
occupy a few hours to do. Meters like i5o-Iight size are 
cumbersome and to remove one only to be immediately 
replaced by another would necessitate the gas bemg turned 
off for some little time. It is in such cases that the 
bye-pass is of use, and the quantity of gas consumed 
in one hour is noted ; then if the meter be shut off for two 
hours the quantity is estimated as being double that found 
to pass during the one hour, and the index booked 
accordingly by deducting the amount consumed from the 
indicated index. I'or instance, if the index be 15,120 cubic 
feet and the estimated quantity consumed, while no meter 
was used, be 4,000, then in the book would be entered 



The inlet, outlet and bye-pass are provided with cocks, 
the one on the bye-pass having a fixed key attached. 
When the cock is shut off the handle of the key is in a line 
with the connection, and on this conneciion is fixed a clasp 
to receive ihe handle of the key, the clasp being provided 
with a lock and key. The inspector has the custody of the 
key. The other cocks are opened before shutting the 
bye-pass, and the byepass must be opened ere shutting oS 
the meter, otherwise the gas will be extinguished. 

Meters that have been disconnected must be guarded 
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■gainst lights; ihe inlet and outlet should be stopped up 
with rag or corks. In moving meters about, whether wet or 
dry, every care should be taken not to drop them suddenly 
as much damage may be done. Especially must care be 
taken of a meter that is disconnected for the purpose of 
verification by the controlling authority, and if a wet one 
not to spill any water out of it. Large meters are generally 
tested in position by an official who takes a standard 
meter about with him, the gasfitter connecting the two 
tc^ether as required. 

The gas-fitter fills a wet meter with water by pouring 
it in at A until it runs out at B, Fig. 37. As soon as the 
water ceases to run out at B replace the plugs and the 
meter is ready for use. 

The following table gives dimensions and other data 
of dry gas meters up to loolight. For wet meters see page 
5. Prepayment meters stand a Utile higher and some 
makes are wider, due to the cash box, but the fittings are 
the same as for ordinary meters : — 
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CHAPTER VI. 
Gas Supply for Dwelling Houses, 

The best and most convenient lime to fix up any building 

with gas pipes is before the walls and ceilings are plastered, 
not that it cannot be equally well done 11 the house be 
in a complete or finished stale, but there is nothing to 
interfere with the running of the pipes and no cuttmg away 
of wa)ls and floor boa^ds to be done. Such a house is said 
to be in a "skeleton" condition. 

With all inside work very much depends upon the 
price to be paid and the desires or wishes of the occupant 
or owner. A low estimate means cheap materials and 
hurried work even from the best workmen. The best work 
consists of using iron piping of the proper size, put together 
with consideration and care, and in the case of tunning 
a finished house, ihe preveniion of excessive damage to the 
walls and other parts that have to be cut through. 

Whether ihe building be lar^e or small, the size of 
the lube used in the various parts should be well 
proportioned. The main object should always be to 
provide piping rather too large then too small in order 
that it will supply the burners with gas at low pressure, i>,, 
seven-tenths of an inch for lighting purposes, and 
ten-tenths for stoves, but this is sometimes difhcult to do 
without a valve since the gas entering the building is at 
one particular pressure in the day and another in the 
evening. Very few small houses have provision made for 
cooking stoves, and where in many cases they are fixed, 
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'ill be (ound that the supply-pipe is a branch or 
of ihe lighting service, consequently, when 
both stove and lights are going, there is cause Tor 
dissatisr^tion, since both may have too little gas, or there 
is a constant increase or decrease of light according to 
whether the stove is turned on or off. Stoves should 
have a separate supply-pipe from the outlet of meter. In 
fitting up this class of house with prepayment meter and 



other fittings, provision should be made by 




irting a 



\ tee properly plueged. Then, if a stove be required at some 
future lime the supply can be run without cutting the 

' service. In fact, this provision should always be included 
in the contract and the stove supply should not be less 
than Jin. iron pipe, and provided with a cock controlling 
the gas supply. 

On account of Ihe many different kinds of houses 

I one has to fit up no certain method or rule can be laid 
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down, each place requiring distinct arrangement. This 
presents a difficulty in not always being able to gel just 
llie required length or shape of iron piping withuut 
resource to cutting or bending of the same. 

To enable the gas-fitter to execute the work properly 
and to prevent him going lo and fro lo ihe shop, he should 





Fic. 30. 
have a portable tube vice, similar to Fig. 29, which is of 
great service. This holds the tube firmly while being 
screwed or a piece cut off. Cutting iron lube with a file ia 
a long job, and it is not so well or so easily done as with 
some form of wheel pipe cutter. The three-wheel form. 
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Kg- 30. 's hest, especially for heavy work ar.d ran be 
liad in three sizes, to cut i in. to i in. ; i in, to a in. ; and 
3in. pipe. The culling wheels, Fig. 31, are made 
of steel, and when blunt or damaged can easily be replaced, 
making the cutter as good as new. In all cases of cutting 
A pipe, remove with a half round file any burr formed on the 
inner edge of pipe, before connecting up. 

Having treated to a certain extent upon a lew of the 
necessary preliminaries we proceed to fit up the house. 

Many landlords will not pay for iron piping, principally 
because of damaging the walls, consequenlly the work has 




to be done with composition pipe, which is far inferior 
and cheaper. This is used entirely from outlet of meter, 
but no soft piping should be buried in plaster, where it may 
eventually get damaged by nails. In Scotland this method 
is much practised. Iron piping is the best materia! to use, 
and in the end gives the greatest satisfaction. 

In fitting up a six-roomed house in a finished 
condition with Iwo gasaliers, pendant, and brackets for 
the bedrooms, the meter may be fixed under the staircase. 
The outlet of meter should be directed upwards running 
it along between the ceiling and the floor of the upper 
L rooms. First pass a long gimlet through the centrepieces 
tin both the front and back rooms imtil it can be seen 
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through the boards in the rooms above. Mark ihe places 
with chalk. In the case of the kitchen, ascertain I 
direction the joists run in the room above from the way 
the floor boards are nailed, and if the table be in the 
centre of the kitchen endeavour to arrive at a point i 
immediately over the table. But if the latter be at the 
side of the window, the centre of ceiling may not suit 
and the proper poiition must be decided upon from a ' 
knowledge of the surroundings. A swing bracket is 
sometimes fixed on the mantelshelf, but a pendant is 
best for the kitchen. Having decided upon the position, 
next mark where the brackets are to be (iKed in the 
bedroom. The front room bracket should be between 
(he windows ; if two brackets are to be fixed, one on each 
side ol the principal window. The middle and back room 
brackets, on account of ihe position of window, is best 
on the window side of chimney breast. All brackets 
should be at least 5^ ft. above the floor. Next, well plug 
the walls with wedges to which the bracket pattress blocks 
must be securely fastened. 

Two copper nose-pieces— screwed to fit the gasalier 
or pendant, the other end being tinned— must be soldered 
into the compo pipe to supply the gasaliers, then a 
length of i in. pipe continued for the bracket in the front 
bedroom. The back rooms are supplied with I in. tube. 
Tiw kitchen and bedroom above are supplied by taking a 
branch from the outlet of meter opposite the most 
convenient course. 

The gasaliers and pendant are secured by means 
of a piece of 3 in. x 2 in. wood cut just long enough to fit 
between the joists. In the case of light pendants the 
wood is simply nailed to the joists, but for heavy pendants, 
to be more secure, two strips of wood are first nailed 
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to the sides of joists, ihen ihe bridge wood rests firmly 
upon these side supports. A hole must be bored in it 
corresponding with the hole in the ceiling. The nose-piece 
is so bent thai the screwed end of it passes through the 
bridge wood sufficiently to allow the pendant being screwed 
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All compo joints are made with the blowpipe, and 
every care should be taken to see that the pipe is laid 

straight and falling to the meter. To support the pipe, 
strips of wood are nailed to the joists when the pipe runs 
in the direction of the latter, but when across the joists, 
Ihe wood may be dispensed with if care is taken to remove 
all irregularities out of the pipe by means of a tool similar 
lo Fig. II. If hooks are used 10 support or hold ihe pipe 
see that the latter is not dented by driving them '.00 far in. 
In cutting the grooves out ot the joists a chalk line should 
be used in order ihal the run may be straight, and only cut 
them deep enough to allow the pipe lo pass clear under the 
Boor boards when nailed down, see rule 8, page 4. 
This applies to all notching and cutting of wood lo permit 
pipes to pass. The boards covering ihe gasaliers and 
pendant are cut so that the inspection pieces rest midway 
on the joists, and they should be screwed and not nailed 
down. 

Where X")'^''^'* have to be made in composition pipe, 
lee-unions with tinned ends may be employed in places 
where it is difficult to connect otherwise, but this means 
three soldered joints instead of one, In making a "T"-joint 
without Ihe unions, one piece of pipe is soldered to another 
at right angles or any angle desired. To do this, cut the 
through-pipe lengthways with the point of a knife, equal to 
about half the diameter ot ihe branch pipe to be connected, 
prise the slit open until the point of the turn pin will enter, 
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Willi this tool o]ien oul the pipe until ihe hole is of ihe.J 
required size and quite round. When making the hole J 
see that the pipe is not pressed or dented in, but rather, if J 
at all, oui. The end of the branch pipe is chamfered off' J 
to the same degree as will allow it to fit, but not pass in, 
the tapered hole in the through-pipe. Uniformly heat 
the joint with the blowpipe until Ihe solder (lows all round 
it, and special care must be taken when the through-pipe 
runs horizontally to see that the underside is properly 
soldered. This is readily done by placing a piece of ] 
mirrored g'ass below the pipe. ' 

In joining two pieces of pipe of the same diameter 
without a union fitting, the ends are either obliquely cut ofT 
or one end slightly coned out, the other chamlered and 
let in. Both methods are good when neatly filled and 
soldered with the blowpipe. The latter method, if well 
done, is ihc best joint for exposed positions, as on walls, 
there being scarcely any ridge round the pipe, and if- 
clips are used lo hold Ihe pipe the joint is entirely out 
of sight. It is a good plan in some rooms to have the pipes 
exposed lo view by running iheni on Ihe face of the walls. 
There are advantages of this method in that leakage is 
easily detected and greater facility afforded in Citing the 
pipes together, but ihe latter have lo be rendered sightly by 
paint or other suitable colouring matter. In making corapo 
joints, see that the parls fit »-ell together before blowing ihe 
joint or there will be risk of solder entering ihe pipe, which 
may stop it, and all branch-pipes must not be forced into 
their respective holes or the bore of the through-pipe will be 
impeded. 

Other joinis in composition pipe may be made, such as 
ihe elbow joint.which is a common one. This is formed by 
cutting the pipe obliquely, then opening it oul with the 
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turnpin, and using some blunt tool similar to a plumber's 
bent bolt, or a. tile handle will do, to bring back that part 
of the pipe that has least lo be bent. The other porticn 
is "bossed" or worked round ihe end of the tool until 
the opening is at right angles to the bore of the lube. 
The end must be tnmnied off, then a union or other 
fitting can be soldered in according to what is required. 
Many joints can be made with compo without the aid of 
fittings, if care be taken to see that they are neatly fitted 
and soundly soldered. 

The use of i in, compo is only to supply gas for 
one light. 

Having connected up all burners, look round and see 
that all irregularities in the pipes are removed, then the 
gas may be turned on at the meter and all burners lighted 
to ensure of the air being out of the pipes. This done, 
turn the gas off at the burners and note the index of the 
meter and the lime. If all the joints have been carefully 
made there should be no perceptible leak.ige. Should the 
meter, however, indicate movement in fifteen minutes it 
may be due to the pendant or bracket cocks, the plugs of 
which may not have been properly ground in, and so letting 
by a little gas. Apply a light lo each of the cocks, and if 
ever such a small blue peep of flame appears, even though 
it will not remain continuously alight, it may account for 
the amount indicated by the meter. These sm.ill flames 
represent far more gas than most people are aware of, 
which can be readily illustrated by allowing sufiicienl gas 
to burn to form the amount of flame in question. Say 
an argand burner is used, then if we have only a ring 
of blue Same burning it is equal to the consumption of 
one cubic foot of gas per hour. The plugs greased with 
tallow will temporarily remedy the leakage, but they should 




66 TRACTICAL CAS-FITTING. 

be re-ground in with a little lallow and fine powder. AH 
unions, should be tried when leakage exists, for they often 
allow gas to escape when least expected. Do not strain 
them to make the joint sound, or the thread may be stripped 
and a worse result produced. It may be a faulty washer. 
The test being satisfactory, the boards ma; be laid down, 
unless inspection has to be made by the gas company's 
official. 

In cases where the gas is not laid on the house, air 
must be pumped into the system of pipes. The best 
apparatus for this purpose is that by Harrison and Sheard. 
It is light and portable, and a few strokes of the pump 
suffices to put on several inches of pressure, which should 
be more than any likely gas pressure. A gauge indicates 
leakage. 

By fitting up a house with iron piping the work is 
more expeditiously done, and certainly it is more readily 
straightened and levelled up as we proceed with the work. 
Having treated on ihe fitting together of iron tubes, we 
need only consider it in relation to house fitting. Iron 
lubes are often defective in their bore, and no pipes 
ought to be screwed together without first blowing or 
looking through them. The latter is easily done by 
placing a piece of white paper on the floor with one end of 
the pipe upon it, and by looking through the other end of 
the lube any contraction in the diameter or iron blisters on 
the interior surface can be seen. The blowing test only 
holds good when the pipes are stopped, or nearly so, but 
there might be quite sufficient restriction in the diameter 
to cause trouble in a short time, especially as the pipes 
oxidise. This is a very necessary precaution to take, 
and much trouble is prevenled by making it a practice to 
see that all pipes are clear before using them. A case 
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came under the author's notice where an inch service had 
been laid, and when the gas was turned on very little gas 
was dehvered. The force pump was used to no avail, and 
the service, which was a long one, had to be broken in 
several places before the cause was found, which resulted 
in the discovery of a length of ptpe having only about 
a 3-i6th inch bore for several inches. All the delay and 
ejtiracost, not lo speak of the trouble, mii^ht have been 
saved by inspecting the pipes prior to connecting together. 

In running iron piping in a finished house or when 
relaying the pipes in a house, it is not often convenient 
to take up more than one or two boards, and as the pipe 
lengths suitable for the work may be too long lo get below 
the floor they must be cut and put under as is convenient, 
so we must ascertain the length of the run and the longest 
length of pipe that will enter the opening. Having 
obtained the various lengths, as will serve the purpose, 
they are then temporarily connected above the floor so 
that there may be no trouble in putting them finally 
together below the boards. See that the threads of the 
tubing and sockets agree and when screwed up ihere is 
not likely to be any unnecessary sagging due to lopsided 
threads, since the pipe can only be supported where the 
boards are up. The pipes are then disconnected and 
passed in order under the floor, there being room lo 
connect them together again between the two or more 
boards, socket and barrel tongs being used. As the 
pieces are joined the piping is passed along and another 
piece screwed on, in this way making a good job without 
spoiling the floor. 

In fitting up new houses the work is very much 
simplified, but see that all threads are well painted before 
screwing tighlly up. This is more especially necessary if 
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the pipes are likely to lie idle long after the house is 

finished and, in any case, the pipes should be left capped 
after testing them. Houses carrying 20 or 30 lights should 
have independent supplies running from the outlet of 
meter, one to supply the ground-floor rooms and the other 
to supply the upstairs rooms. These will answer all 
ordinary needs. In the day-time, the gas in the upper 
rooms can he shut off, and the ground-fioor at night. If the 
fittings are sound it is a much better practice to keep 
the gas turned on, especially when soft metal piping is used, 
as it will prevent rats gnawing holes in them. But as 
each householder has his own ideas on the subject it is 
best to provide the supplies with full way cocks. Branch 
tee-fitlings can be obtained suitable for a number of 
supplies, or the gas filter can make them up. For a double 
supply, an ordinary tee is fitted with nipjilcs and elbows, 
the inlet of tee connecting straight to the outlet of meter. 
The elbows must be screwed up light, and if not in a line, 
file a little ofi" the elbow or tee-piece, as the case may be, 
until they screw up in a line. 

The supply pipe for gasaliers should be fixed in such 
a way that it can readily be unscrewed when the time 
comes for fixing the gasalier. This is necessary, for the 
same gas-filter may not have the work of putting it up. 
Never put in a pipe as illustrated in Fig. 32. Here we see 
in a section of the lloor that the drop-pipe has been set lo 
suit the centre-piece. Such cases have come under notice, 
and the gas fitter employed to fix the gasalier, not 
knowing anything about the way the pioe has been fixed, 
naturally puts his tongs on the pipe to remove it, perhaps 
to cut a piece off, or to thread it. The force he exerts to 
make it turn is of no avail, except damaging the centre-piece 
which he must make good at his own expense. A case like 
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this is not found out until the carpet and floor boards of the 
upper room are removed. 

The tee should be immediately over the hole, at 
■presented by the doited lines, and if the service extends 
no further it is just as well to use a tee rather than an 
elbow, and a further short piece so that the tatter may rest 




upon the next joist. The only other support necessary is a 
piece of wood about 2 J in. x 2 in. of such length that it will 
go between the joists. A hole the exact size of the pipe to 
be used must be bored through the wood and immediately 
over the centre-piece. The wood is now placed in position, 
resting upon the lath and plaster and nailed to the joists. 

Then pass the drop pipe through the centrepiece and 
wood and finally screwing it into the tee. The J in. tee is 
quite strong enough to carry far more than the weight of 
an ordinary 3-light gasalier, and the block of wood prevents 
any side strain being put upon it. Another way of fixing 
the drop-pipe, but not so good, is to bend (when heated) 
a piece of pipe at right angles, the one end to take the 
gasalier and the other connected to the service on the 
other side of the joist. The wood must not be omitted 
with this way of suspending gasaliers. The drawback to 
'this method is that the drop-pipe cannot be removed 
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) ihe floor- boards, which although 
needles? time before the pipe can be 
however, the pipe cannot be removed, 
away as wi)l clear the centre-piece. 
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without taking u 
screwed, takes up 
got out. When, 
cut as much of i 
yet leaving room to thread the end. When done connect 
the gasaher by using a ball and socket joint. It will be 
found that the ceiling plate is an inch or two away from ihe 
plaster, and to remedy this, measure ihe distance between 
the plate and the ceiling. If this be two inches cut a two 
inch piece of brass pipe of such size as will pass over the 
gasalier rod. Slip this long ferrule over the pipe, then the 
plate, and sctew In ceiling. 

The piece of tube will press the plate close up to the 
centre-piece, thus making the fixing of the gasalier 
sightly. Gasaliers should be fixed at least 6^ ft. to 7 ft. 
above the floor and quite 3 ft. from the ceiling. 

Water-slide pendants often cause trouble by having 
defective inner tubes. They either leak or are too small 
in sectional area, the latter being the most common fault, 
especially in the two or three-light kinds. A two or three- 
light pendant should have a 3-i6th in. to J In. diameter 
gasway, otherwise, if smaller, there will be an insufficient 
gas supply when ihe pressure of gas is below J in. By 
using large- si zed pipes it does not necessarily mean waste ; 
the principal object i? to get volume of gas at low pressure, 
since it is futile 10 have them well proportioned unless the 
fittings are also properly constructed. Small pipes mean 
heavy pressure in order to get sufficient gas, which cannot 
be consumed with advantage. The use of small pipes is 
one of the chief causes of complaints about bad gas. It is 
not the gas nine cases out ol ten that should be blamed, 
but the faulty system of usmg pipes far too small for the 
work required ol them. To seal the telescopic tubes, it is 
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better to use glycerine, as ihis does nol evaporate. Water 
may be i:sed, but there should always be an ounce of 
glycerine or salad oil added to the tube, which will retard, 
if not entirely prevent, the evaporation of the water. 

In cases where the lights jump it may be due to the 
inner tube leaking and so allowing water to pass into the 
anus of the pendant or gasalier. This is best remedied 
by fixing a new inner brass tube, care being taken to see 
that the seam of the pipe is good. There are olhei ways 
of making sliding fillings, which are also called telescopic, 
and nhich dispense with the water seal, chains and weights. 
With these dry pendants one tube passes within another 
and the joint slides in the form of a piston, which is made 
gas tight with a ring of well greased cork, or better, greased 
asbestos, pressed tightly in a kind of sluf!ing-box. These 
are principally used (or single and double- pendant fittings. 
Some pendants are stiff, but all are fitted with ball joints 
and ceiling plates, unless otherwise wanted. 

Many consumers dislike gasaliers in rooms where 
the ceilings arc low, becnuse of the likelihood of knocking 
one's head against them or the trouble in looking after 
them, and so prefer brackets in the principal apartments. 
Rooms not excessively large are effectively lighted from 
[brackets, one fixed on each side of the chimney breast and 
le on the wall immediately opposite, care being taken 
that they are at least 5! ft. above the floor. A 
of 6 to 6^ ft. is preferable, but the distance from 

"to ceiling must be con5idered. This method gives an 
illuminating effect which is good and pleasing to the eye. 

There is another point which deserves attention, i.t., 

the colour of the paper on the walls of the room. 

jght coloured paper reflects a large amount of Hght back 

ito the room, and this is a factor which must be considered 
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when estimating the quantity of light required 
room. Dark-coloured papers with the same amount 
light upon them would not reflect much light, consequently 
the room would not be so bright and cheerful. To make 
such a room appear as bright as if light-coloured paper 
were used nearly double the light will be required. When 
fitting up the principal rooms of any better class house we 
should consider besides the colour of paper, the style of 
the furnishing and the purpose for which the room is to 
be used. The walls and ceiling play the greatest pari in 
effectively lighting any apartment. The styles and forms 
of gasaliers, brackets and pendants are so numerous that 
to select them is entirely a matter of taste. Wiih the advent 
of the incandescent gas a number of artistically designed 
pendants have been introduced to suit almost any purpose, 
and which are much to be preferred to the hydraulic 
gasalier. For bedrooms, passages, staircases and other 
offices, very little ornament is required, and in choosing 
the gas-fittings do not be misled by elaborate drawings 
or illustrations as they are often deceptive, making rough 
articles appear much better than they are in reality. It is 
belter to see the fittings. 

Besides good designs, the fittings are enhanced in 
beauty by being coloured. Brass fittings can be had in the 
following colours I "Polished brass," "steel bronzed and 
relieved," "Florentine bronzed and relieved," "green 
bronzed and relieved," " gold bronzed and relieved." Also 
"polished copper " and " steel and copper." 

We may consider briefly some of the methods of doing 
such work be It new or old. To clean old fittings, caustic 
soda or potash is mixed with water forming a "ley." The 
metal is put into this solution, which removes ihe old 
lacquer and grease. It is next dipped into a fairly stroni; 
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solution of nitric acid and water until all the metal is 
bright and clean, after which thoroughly wash with water 
under the tap to remove all the acid, then dry with sawdust. 
It must now be sufficiently heated over a bunsen flame in 
order to dry the lacquer, which is subsequently applied with 
a camel's hair brush. This way of cleaning brass gives it a 
somewhat frosted appearance, but when burnished work is 
desired, a burnishing chain or irons must be used. A 
lathe is also required for ornamental cylindrical and knob 
work. 

To clean gasaliers, pendants, &c., the principal parts 
must be taken to pieces. Screw the arms out of the centre 
body, then remove the bottom knob, balance weights, 
pulley frame, outside and inside rod, taking note of the 
way the several parts are fitted together in order to facilitate 
connecting up again. Should the parts be very much 
discoloured immerse in a strong hot lye, consisting of a 
solution of two pounds of sodium or potassium carbonate 
in one gallon of water. Take the plugs out so as to be 
able to tell which top any particular one belongs to. When 
free from lacquer string the small parts together on copper 
wire and dip in aqua-fortis until clean, then quickly 
immerse in water, or, better still, under the running water 
tap. Repeat the operations until sufficiently clean. 
Finish by drying with beech sawdust. The larger parts 
are dipped separately. The smaller parts, such as screws, 
are placed in a wicker basket and dipped. Many parts, 
chiefly the prominent, require burnishing with a steel 
burnisher. Old beer or oxgall aids the process of 
burnishing, and the fittings should be held by wooden 
tongs. Sometimes it is beneficial to rinse the article in 
water containing a little cream of tartar, of such strength 
that it will be slightly tart to the taste. This helps to keep 
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the article clean during burnishing — which is very necessary 
— and if used, dry again in sawdust. Gently heat the 
then lacquer, and allow to dry off on a hot plate. 
together again use lead paint mixture on all threads, 
beeswax on the plugs. The arms must be screwed up 
tight, [hen test for soundness Lty exhausting the air, and to 
find leaks use water under pressure. The old chains are 
tisually replaced by new, as the former may be worn out. 

Various bronze liquids, powders, lacquers and 
varnishes are procurable from most oi! and colour 
salesmen, but the gas-fitter may make his own, although 
■omeofthcm email trouble, especially when only a small 
quantity is wanted. They are, however, easily stored in 
well corked bottles. 

A simple bronze solution is made with — 
1 oz. ammonium chloride (sal ammoniac). 
J oz, of sulphate of copper (blue stone). 
I pint of vinegar (white). 

The two solids are first well ground up and then the 
vinegar added, which will dissolve them. This solution 
is painted on the article with any brush, and before quite 
dry black lead and polish with a brush. The belter the 
article is polished the better the result after lacquering. 

For antique work of any description a green bronze 
must be used. This is composed of— 
I pint of vinegar. 

1 ot. crude acetate of copper (verdigris). 
J 01. ammonium chloride. 

The whole is boiled for some time, and then filtered to 
remove any solid matter. If tolerably clear, decantalion 
may be resorted to and the clear liquid diluted with 
water, the solution then being ready for use. If the whole 

M article is to be green bronzed, it may be steeped in 
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the liquid until the desired shade of green is obtained ; but 
if only parts are wanted green bronzed, then the solution 
must be carefully applied by means of a small brush. 
As soon as the desired tint is obtained, the article must 
be well washed and dried, as before mentioned. 

When using gold or bronze powders the articles must be 
coated with a size made by boiling, say, one pint of linseed 
oil with 5 oz. gum animi until it is as thick as cream. 

Before use it must be diluted with turpentine. The 
article, being clean and dry, is painted with this size, 
avoiding any superfluous coating, and when nearly dry, 
the bronze powder is spread evenly over it by a soft brush 
or pad of chamois leather and allowed to dry thoroughly. 
Excess of powder is removed with a brush. 

There are many good gold mixtures sold in liquid 
form, and which dry rapidly owing to the presence of 
methylated spirits. 

All bronzed and burnished fittings should be lacquered 
to prevent them from rapidly tarnishing. It is, however, 
of very little use for work exposed to a very damp 
atmosphere, since all brasswork soon goes black in the 
presence of moisture. 

The chief property required of any lacquer is that it 
should dry rapidly and hard. A good pale lacquer can 
be made with a pint of methylated spirits and 4 oz. or 
5 oz. of shellac. They must be kept in a bottle, which 
should be frequently shaken for two days, and at the 
expiration of the time the mixture is filtered through 
blotting paper to remove dirt and undissolved shellac. 

A better pale lacquer consists of — 

1 pint methylated spirits. i oz. gamboge. 

2 oz. pure white shellac. i oz. cape aloes. 
Allow to stand, then filter if necessary. If crystal 
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bcquer is wanted, use only the methylated spicils 
shellac, leaving out the last tno ingredients, 
lacquers can be bought, but they are simply the 
the first recipe, but having had colouring matter added 
according to the lints or colours desired. 
For Lighl Gold Laiqutr. 

I pint methylated spirits, 
t 4 oz. shellac. 
\ oz. tumeric powder or solution. 
\ oz. arnotto. 
i oz. saffron. 
For Dark Gold Lacquer. 
I siock and i oz. tumeric powder. 
J oz. dragon's blood. 
For Red Lacquer. 
1 stock and J oz. dragon's blood. 
4 oz. gamboge. 
For Fellow Lacquir. 
I stock, diluted with i pint more spirits. 
i oz. cape aloes, 
i oz. gamboge. 
For Green Lacquer. 
No. 1 stock and \ oz. tumeric powder, 
\ drachm gamboge. 
In making up either of these lacquers the exact 
quantity of any of the colouring ingredients need not be 
adhered to, since the colour m.iy want strengthening or 
weakening according to the nature of the work to be 
lacquered. The recipes will hold good for all ordinary 
work that requires lacquering. In all cases filter the 
mixture in order to get a solution free from grit. 

Having treated at some length upon the cleaning 
and doing up of g^s-fittings, we shall now consider 
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front-door lights as are found outside large houses, and 
especially those occupied by doctors. When the light is 
placed over the door, gate, or on pillars, the supply should 
be taken off at some point conveniently near the meter, in 
order that the general house supply may be turned off at 
night. The lamp service should be taken up to above 
the floor line, near the door, and a cock put in and 
then carried up or down as is necessary towards the lamp 
outside. The lamp is provided also with a cock which is 
usually kept checked or regulated so that the cock inside 
the house door may be turned off or on without any 
chance of a larger flame burning one time than at 
another, and also doing away with the nightly regulation 
of the flame. The lamp cock may be done away with if a 
small governor burner be used. The light in the doctor's 
coloured lamp usually burns all night, and sometimes the 
same supply feeds the hall light for convenience at night 
time, when the door has to be answered. The hall light is 
checked at the burner. 

When the service runs downwards outside before 
rising to the lamp a syphon must be let in at the lowest 
point. In some situations water soon condenses, and a 
ready means of letting it out is desirable. The nature 
of the place must guide one as to whether it is necessary 
to syphon the service. 

It is conveniently done by inserting a tee-piece at the 
lowest point, then a 3 in. short piece of pipe provided 
with a cap on one end. Previously drill and tap a f in. 
hole in the cap and screw therein a f in. brass cock. 
This is easily turned on when water has to be removed. 
The service for one light may be J in. iron pipe, but 
for two lights, or when the gas has to be conveyed a long 
distance, it is better to use | in. or J in. size. 
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CHAPTER VII. 
Gas Fires. 



Before dwelling upon the actual Ruing of supply pipes 
to gas fires it will he well to consider a few of the principles 
involved in Ihe manufacture of gas-fires, so as to he better 
able to understand the working of them, and where lo look 
for failures should they occur. The gas-fitier should be in a 
position to explain the working of gas-fires and stoves to 
consumers of gas. 

First, then, let us clearly understand what is meant by 
radiant and convectcd heat, for ihe terms are confusing and 
often misunderstood. These two kinds of heat can be 
obiained from gas-fires, and much of the future of a gas fire 
depends upon the successful application of these methods 
of heating. Radiant heat is that heat transnutted from 
A (ire to another body, yet does not affect the temperature 
of the intervening medium. That is to say, the heat 
emitted from a fire and coming in contact with persons, 
walls and furniture, imparls warmth to these objects, but 
the air through which the heat rays have |)assed is not 
materially altered in temperatute. The air is comparatively 
cool by this method of healing, which is an advantage, 
since there will be more oxygen in a given volume of air, 
and the more beneficial will it be to the lungs, giving us 
tnorc vitality. Healing by radiant heat causes the objects 
to he warmed, conse<;|uently there will be no absorption of 
heat from the jKrsons sl.iying in the room. The ait will 
Uc moderately cool to inhale while ihe body is comfortably 
warm, this being much more healthful than having to 
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breathe hot air to secure the same degree of comfort, if 
such it can be. To obtain this radiant heat economically, 
the waste heat of the flue must be utilised to the utmost. 

Convected heat or warm air. Here the intervening 
medium is heated, and not the walls and furniture. It is 
cheaper to produce convected heat than radiant heat by 
itself, but when the two systems are combined the heating 
of large rooms becomes a simple matter. For domestic use 
the combined heats are best, being cheaper and more 
satisfactory than either method alone. For offices, public 
rooms, and entrance halls, the hot air stoves alone give 
satisfaction, but for dwelling rooms they are not so 
satisfactory, on account of low temperatures pervading the 
floor and walls. When warming rooms these systems must 
be considered in order to get the best results. The chief 
objection to hot air as a means of warming a room lies in 
the fact that it is often very dry, and to get over this 
unpleasantness it should be passed over water or moistened 
in some way. In such stoves as the " Majestic," " Royal," 
and "Victor," a vapourising pan is fitted to the fender or 
to the top of the stove from which water vapour is delivered 
along with the pure warm air into the room. 

Radiant heat, then, results in cool air, while the 
occupants of the room are warm. Convected heat warms 
the air, yet leaves the surrounding walls and floor cold, 
with the occupants of the room in a chilly state. Of recent 
years coal gas has come to be very generally used for 
warming and cooking purposes. As a fuel it has many 
advantages over coal. The chief of these are safety, 
cleanliness and economy. As regards safety, there is no 
fear of fire, as there is nothing to fly out of the grate into 
the room. Cleanliness : Dust always accompanies coal 
fires, a thing unknown to gas fires. The unpleasantness of 
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having a. room covered with dust after lighling and clea 
a coal fire, not to speak of the constant attention it requires ' 
from the polter and coal scuttle, and the additional dust 
(and probably smoke) added to the room during the time 
the fire is burning, goes far in favour of gas-fires as ihe more 
cleanly. Of course, much may he said for the coal fire, 
but when trouble, cleanliness and perfection are considered 
it must take a second place. Economy : Gas as a fuel is 
decidedly economical, especially for heating water for hatha 
or other purposes. Very great are the number of 
applications to which gas is and can he applied for healing 
purposes, where coal cannot be used, independent of 
economy. The advantages of gaseous fuel will come more 
and more to be recognised, both for heating purposes and 
as a motive power. 

Much time and trouble have been bestowed in the 
manufacture of gas-fires in order to get them to a state of 
perfection, not only in designing the grates, but in 
perfecting the burners and flue tubes. There are now many 
good and elegant gas fires constructed to utilise all available 
heat from the combustion of the gas, so that a room may 
be warmed quickly and at the least possible cost. 

There may be said to be four types of gas-fires in 
general use : these are reflector stoves, condensing stoves, 
asbestos or refractory incombustible fuel stoves, and 
radiating stoves. 

In the reflector stove the gas is burned from ordinary 
flat or rat-tail flame illuminating burners, having a glass or 
polished metal reflector behind. For the quantity of gas 
consumed they do not give out much heat, and as many 
of them are fixed in places where no flues exist or have 
been provided, they considerably add to the vitiation of the 
air. They are nevertheless bright and cheerful to look at. 




When, however, they are constructed wilh tubes, and 
working with a Hue and fresh air inlet, they are much more 
satislactory. The air for combustion and to be warmed 
should be taken Trom the room. The products of 
combustion in passing to the flue impart their beat to the 
upright tubes, through which currents of air are healed and 
pass from the lower to the higher paits of the room. The 
healing power of such stoves is very great, for large volumes 
of warm air are rapidly given out. At the same time the 
room is ventilated by extracting therefrom the air for 
combustion, and so keeping up a continuous change of air 
through ihe apartment. The superficial healing surface of 
this class of stove is about ten square feel. The reflector 
slove is the most efficient that can be used with a doubtful 
chimney draught. 

Condensing stoves, as their name implies, are made to 
cool the products of combustion so thai water vapour is 
produced and collected in a copper pan. This liquid is not 
by any means pure water, as there arc other ingredients 
from the result of combustion absorbed and contained in it. 
The sulphur impurity is principally carried down by this 
water vapour, and although the condensed products are of 
an acid character and rapidly corrode the lower pans of the 
stove, they do not contain much of the carbonic acid gas 
formed. Quite ihreefourths, if not all, of this harmful gas 
passes into the room. For this reason condensing stoves 
must be provided with an enit flue, and notwithstanding 
slalements lo the contrary, they do not overcome this 
serious objection of vitiating the atmosphere of the room. 
Another common complaint with Ibis class of slove is that 
qi filling with soot, which in reality is unburnt gas ; also 
; unpleasant odour of garlic frequently given off from 

• stoves. When properly ventilated they are fairly 
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satisfactory, and find places in entrance halls, small . 
greenhouses and rooms, under twelve feet square, often not ' 
provided with a grate and flue, biil non-condensing stoves 
are lo be preferred in the latter situation. Their healing 
powers are not good. 

Fires made up with lump asbestos in ordinary grates, 
incandescent asbeslo? fibre, asbestos ball, coral ball and 
iron-fret fuel come under the heading of refiactory fuel 
stoves. Stoves of this class are decidedly popular, and owe 
much to their cheerful glow which resembles the ordinary 
incandescent coal fire. The gas in these s'.oves is 
consumed on the Bunsen principle, thereby burning it to 
the best advantage. But it must be distinctly understood 
that fires such as those in ordinary grates are not and 
cannot be expected to be as economical as fires specially 
designed and manufactured for gaseous fuel. The heat 
thrown out by nearly all these stoves is radiant heal, but 
some have attachments to produce and give otT heated 
currents of air. The laller stoves are good, but care must 
be seen that the flue lo carry away the products of 
combustion is not too large, or it will also convey away 
much of the heat produced, and so make the fire an 
extravagant consumer of gas. If these stoves are used in 
front of the ordinary fire-grate the opening must be entirely 
closed with a sheet of iron, a hole being cut in the sheet 
iron lo just admit of the nozzle of the stove. Where the 
fire fits into the recess of the fireplace the existing chimney 
draught must be restricted by parllj' closing the chimney, 
otherwise much of ihe heat escapes without doing any 
work. This not only ensures success for the fire, but in 
the case of sheet iron, gives it the finished appearance 
of being built in. Incandescent fires economise heat by 
having studded chambers, internal chambers, or 
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Sonvoluted flues, so ihat the products of combustion yield 
nip their heat to the internal material of the stove through 
*"which currents of air pass, and in transit gather the waste 
heat, conveying it into the room, which would otherwise 
escape by the flue if no provision were made to recover it. 

Radiating stoves depend entirely upon a large 
superficial heating area, so arranged as to absorb all 
possible heal evolved by the combustion of the gas, and to 
give it off either wholly by ladialion or by the extracting 
influence of the currents of air passing over or through the 
heated pipes. The Euthermic slove is a good example ol 
a radiating slovc. It not only has great heating powers, 
but is a veniiialing agent on account of the air required to 
support combustion lieing drawn from tlie loom itself, and 
vides a continuous change of air in it. The heating 
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birface is a corrugated metal cylinder enclosing a kind of 
^etal drum, having an inlet to it at the bottom and an 
outlet at the top, thus providing ingress and egress for air. 
The heated products of combustion pass between these 
casings, and the corrugated surfaces radiate the heal direct 
into the room, while the inner surface of the enclosed 
drum imparts heat to the current ol air passing through it. 




Fig, 34. 
from the outside, but it is preferable lo 
drawn from ihe interior of the room. This will in 
Dowise vitiate the atmosphere of the room since the air 
supporting combustion, and the harmful gases arising 
therefrom, escape by the flue and so ensure a well 
ventilated room. The flue should be free from 
down -draughts and, with illuminating burners, such defect 
is readily observed by beating down the llaaics or rendering 
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them very unsteady. This should be remedied by fixing 
to the chimney or flue-pipe an extracting cowl and 

i-draught preventer, or Simmance's patent flue. 

When fitting gas fires in ordinary coal grales, it is 
the greatest importance to employ good burners. Many 
of the ordinary atmospheric burners are very wastelul and, 
even with the best of them, the consumption of gas is 
greater than would be used in a properly designed 
gas-fire to produce the same healing effect. l!ut many 
consumers desire to retain their coal grales, and so. where 
strict economy is not essential, they may be fitted with 
[vantage by either of the following burners. 

The burner rej^resented in Fig. 34, is an admirable 

and can be purchased for straight and for curved 



Fig. 35- 

Plre-bars. The fire-brick is attached to it and of special 
design to secure the greatest amount of radiant heat, and 
further, to add to the general appearance and brilliancy of 
the fire. It can easily be fitted in'.o any grate without 
removing or breaking the existing back brick. Should the 
bars, however, be too close to admit the J in. supply-pipe, 
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mark carefully just where it should go through, and, by 
means of a drill or half-round file, a little metal can be 
removed from the bars. The burner nozzles are 
horizontal in order to eventually avoid clogging with 
fractured fuel, a common trouble with the vertical form 




of burner. It is a superior burner and does not fire 
back when subjected to severe tests, consequently it is 
void of alarming anyone who lights it, and when burning is 
extremely silent. The most nervous are not disturbed 
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by a disagreeable hissing noise fiom the burner, especially 
when filled to designed gas fires. Aim at keeping the 
flame, and thereby the heal, close to the front of the grate, 
so that the coral fuel (Fig. 35) is rendered incandescent. 
The flame will work backwards and through ihe cellular 
mass as it ascends and cause the whole of the fuel to 

■ glow brightly. Fig. 36 shows a sectional view of fire 
I grate, and method of connecting supply-pipe. 

The other form of burner for grates, Figs. 37 and 38, 
I is rather different in shape, having vertical nozilus, and can 




ftbe used with or without special fire-brick. When used 

I without special brick, ordinary solid fire-brick should 
occupy as much as possible of the back of the grate, 
leaving about a 2 J in. space between it and the front bars, 
I level just above burner. The void is filled in with 

b bail or coral fuel, stacking it so that it is higher at 




Fig. 3S. _ 

; back than at the front. This method is superior to 
C01ling the ordinary grate wholly with special fuel, which 
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lalter costs more besides emJtLing less radiant heat into 
Ihe room. A sectional view showing method of fixing 
burner into grates is represented in Fig. 39. These 
burners are made from 9} in. Co 14 in. wide, all having 
the same sized gas supply. 

When ordering burners it will he necessary to give 
dimensions of the grates and 10 slate the position of the 
gas supply (shuuld one exist), nhclher on the right or 




I 



Fig. 39. 
left of the grate. This is very necessary if a type of 
fire such as the " Charing Cross " is desired, for the 
burners are usually supplied with gas from a chamber 
n to all. The service is connected with one end of 
the gas chamber. 

The great drawback to these burners lies in their 
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liability to fire back, but each burner is provided with a 
separate tap, an advantage when only a little heat is 
required. But this is achieved by the non lighting-back 
burner in so far that the gas can be turned very low without 
risk of firing-back. 

Ordinary grates are of three forms, each represented 
in Fig. 40. The several points of the grate should be 
noted on a paper plan or cutting of the inside of grate 
as from A to B ; C to D ; F to G, H or I ; and the width 
from K to L. With these inside measurements accurately 
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Fig. 40. 

taken and marked on the paper templet there should be 
no difficulty in getting the most suitable burner to fit into 
the grate. 

But with all the care bestowed upon such 
transformed grates there is never the same result in 
efficiency and economy as from a designed gas grate. 
The fire may, however, be rendered better by removing 
the ordinary coal-grate damper and cutting an oblong 
hole, 4 in. X 2 in., in the centre of it, then fixing the 
damper in its former closed position. With a good 
draught this will be an ample outlet for the products of 
combustion, but should it be somewhat inert, a hole 
4 in. in diameter should do. These outlets will suffice 
for consumptions of gas from and under a fin. gas supply, 
the pressure of gas being lo loths of an inch. 



go 
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There are occasions when a consumer would rather 
do away with his coal-grate altogether and have it 
replaced by a gas-grate, but until very recently this was 
only to be done by placing and fixing a gas-grate in front 




of the existing one. The result is often very unsatisfactory, 
since the designs seldom harmonize, and the front bars 
interfere with the fining of the gas fires. 

The want has been met by a very handsome art series 
of Interiors and Comiilete grates, having elaborate and 
artistic finish. This finish is not all outward show to 
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ihance the brilliancy of the fire. The 
trucied to do ihe work of warming a 
itable manner for the comfort of life, with 
a view to the etScient and economical consumption of 
the gaseous fuel. Fig. 41 represents one of the series 
of Interiors for fixms into existing tiled panels of fireplaces, 
or they can be fitted with slabbed tile panels or other 
ornamental art metal work. The Complete grate includes 
the interior, with the addition of the moulding to suit 
existing mantelpieces. This mouldmg is of elegant design 
and made up of painted tiles in brass panels, or heavy 
brass moulding with ornamental fluted copper sides. 
The stoves of this class are fiited with a hot-air chamber, 
which is in one piece, so that the products of combustion 
cannot possibly escape into the room and thereby 
securing no vitiation of the air. 

The following are two of the sizes made : — 



Gas- 


riRtt ISTMia 


RS. Outside Miasurem 


NTS. 


Name of Fire 


ttith. 


Wide. 1 Fire. 


Supply Pipe 


The Minerva 


3jin. 


I7iin.-2iiii).l4in.-l8in. 


di n.-S in. 


Iriffin 


33 in- 


I7im.-lliin.jl4in.-l8 in. 


iin. gin. 


COMl'LE 


B Gas-fike Grates. 




rbe Minerva 


JS in, -42 in 


i38in.— 42ln■ 
.32in— 36in. 


I4in.-l8in. 


iin-ain. 


irif&n 


jS in.-4Z in. 


i32in,-36in, 
t3Sin.-4Jin. 


14 in. — rS in. 


Iin. -Sin. 



With respect to the bore of the supply pipe, where 
I there is a good pressure of gas the ^ in. pipe will be 
rfound sufficient, but if only a bare lo-ioths of an inch, 
I then the 8 in, is recommended. 
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Foulis" patent r^eneratoc gas fire is the last we 
must briefly describe. It b one of ibc most eflective 
of the refractory-fuel sloves. The waste heal of the fire 
is conducted over and down the back of the brick and 
iheo up througb flue tubes in tbe body of the Etore and 
thence to the flue, heating in transit the brick at tbe 
back and the me: al work of the descending flues, thus 
Qtihzing the waste by improving the lire and imparting 
heal to the currents of air. It is a pattern of fire specially 
suitable for warming lai^e dining and drawing-rooms having 
a floor area of from 500 lo 6co square feet. 

The warming of bedrooms is verj- necessary and 
desirable, but care must be taken to secure a stove 
free from the imperfection of giving oflT obnoxtons and 
harmful gases, and the chimney should be one having tbe 
[HOperty of providing no down draught. Fibrous asbestos 
fires, and those represented by Fig. 33, are to be 
recommended. If the flue be very bad, condensing stoves 
may be used, but no store is recommended by the 
salbor for use in a bedroom without direct connection 
with the outside air. \Varm air is very necessary in 
many cases of disease, and should a moist atmosphere 
be needed it can readily be obtained by hanging a piece 
of wet blanket over a towel rail near the stove, one end of 
the blanket remaining in a basin of water on the floor. 
Tbe steam kettle requires much attention, and is not so 
atislactory in distributing the vapour about the room. 
The cost of heating rooms will be considered under tbe 
beading of ventilation, as it will again be necessary to refer 
lo methods of heating. Heating and ventilation are such 
allied subjects. 

Curb fenders and pedestal stands generally add to tbe 
L appearance of gas fires. Some have inlaid tiles, while 
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Others are of the open fretwork pattern. The adjustable 
r Mand, Fig. 42, is a decided improvement on the usually 
t fixed sizes. It has the advantage of adaptation to various 
I widths ol fires. The adjiisiable arrangement is very simple, 
[ providing a ready means of allerins the height from 3 in. 
[ up to 6 in., and the width from 10 in. to 27 in. This 
I Hand is therefore of great convenience. 

The next thing to consider is ihe fixing of the gas-fires. 
I In doing this be certain of the size of burner, as to its 

maximum cotisumption of gas, so that Ihe proper size of 




supply pipe only is used. A gas-fire filled with a loo 
small service generally proves a failure unless the 
pressure of gas is good, in so far that a brilliant fire 
cannot be made. The service, as previously mentioned, 
should not be a branch of the service supplying the 
lights, but a sepaiale one from ihe meter outlet, and 
according to the number of gas fires it has to supply, so 
must the size of the pipe be deiermined. The size of 
the bore of connecting pipe of burner will give a fair 
L^ide as to the separate branch-pipes, but it will not 
I indicate the size of pipe that should leave the meter when 
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more than one fire is to be fitted and supplied. This is 
generally estimated by rale of thumb (a method of 
calculation will be given later on), in providing that the 
first of three fires should be supplied Irora a J in. service, 
then the rest of the supply reduced to gin. or i in. pipe, 
which is usually sufficient for the other two pipes, since 
the three fires are scarcely ever all going full bore at the 
same time. And besides the third fire may be on the 
floor above, and, if such is the case, the ^in. pipe will 
do, since the elevation of ten feet increases the pressuie 
one-tenth of an inch in the rising pipe. Cases have 
been under notice where two small fires have been supplied 
from only ^in, pipe throughout, but as mentioned on 
pages 58 and 70, gas is more advantageously burnt when 
supplied in volume at low pressure. This, then, is only 
to be secured by using pipes having am^jle sectional 
area of bore. 

When more than one fire is fixed the maintenance 
of a regular pressure is very necessary in order that the 
several fires shall be uniformly supplied. In practice 
it is found that any additional fire put on the same 
service reduces the pressure, and consequently this means 
less gas supplied to each individual fire. Governors are 
generally fixed to the supply, especially where the gas 
pressure is much too ereat, so that the kiier may be 
adjusted to 1 in. But they must be fitted to every fire 
from a common supply, otherwise, if only one is fixed, 
the first fire may have sufficient, while the last on the 
service much too little gas. It will be found better to 
suit the sizes of the pipes by reducing them to the 
respective demands to be made upon ihem. The 
consumption or discharge of gas through a pipe varies 
directly aa the square root of the pressure, or in other 
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words, should the pressure be increased four times the 
volume of gas discharged is doubled. It may be stated 
that the new burners, which are practically silent and 
do not light back, work with a less pressure of gas 
than some of the older forms. This is principally due 
to the better mixing of the gas with the air prior to 
combustion, and does not indicate that smaller pipes 
should be employed. 

When extending the supply to suit the needs of a 
consumer, the gas-fitter must ascertain, by testing with 
a pressure gauge before leaving the house, whether there 
is a liberal pressure of gas to meet the requirements. 
The consumer may say it is good, but it will often be 
found that the meter is too small for the work it has to 
do, and is consequently absorbing undue pressure to drive 
it. This is a very important matter, as a larger meter may 
be required. 

By means of an auger, bore a hole just equal to the 
outside diameter of the pipe to be used, on the right hand 
side near the hearth of the fireplace and 2 in. clear of the 
skirting board. The position of the joist must be known. 
The supply pipe is now run from the meter to the fires 
which may be on the same floor. In passing the first fire 
a T'P^^ce is inserted opposite to the hole in the floor, and 
the service continued on to the other fire. Short pieces are 
now added, so that the supply comes to just above the 
floor. When the connection is of iron, first screw a round 
elbow on a short piece of pipe of the required length, then 
pass it through the hole in the floor and screw to service 
below the latter. A gas tap having a full bore in the plug, 
and made with screw-union, is then connected to the elbow. 
Now take a piece of brass tube and carefully set it tc 
suit the moulding or angles of the grate and the burnei 
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connection. This done, cut the required length, and 
thread both ends with dies (Fig. a). The whole is now 
readily connected u|). Prior to final connection the piece 
of brass or copper pipe — the latter being more efleclive and 
cheerful in appearance— is burnished and lacquered, which 
adds much to the appearance of the connection, In fitting 
the pipe round the moulding by means of short pieces 
of tube and elbows, the wotk not only costs more, but 
never looks so well as a bent piece of pipe. 

It is exceedingly impoitant that the taps for fires 
should be put in a convenient position within easy reach of 
any person sitting near the fire, and ihey should always 
be fixed on the right-hand side of the fireplace. Many 
gas-fitters fix the lap under the floor, but this is an 
expensive mistake, inasmuch as it will not prevent servants 
turning the gas on or off, besides the inconvenience in 
getting at the tap where a trap exists. Children, however, 
may touch the tap, but they cannot turn it if tightened up. 
Bell pushes are fixed at a convenient height fiom (he fioor 
level, and gas laps regulating fires should equally be 
placed in easy reach on the side of the mantel. This 
simply means running the brass or other pipe up and 
down the wall and fixing the tap to an ornamental board. 
The first cost will be a little more, but there will be no 
forgetting to regulate the fire, and thereby save on the gas 
bills. 

A very good tap for gas-fires is made by Richmond 
and Co., Limited, and protected by patent No. 21574. It 
is a lap provided with a bye-pass, so that the full quantity 
of gas may pass or only sufficient to maintain some heat. 
In turning the tap on it simultaneously turns the bye-pass 
tap, but in turning the principal lap off the bye-pass 
is left on, and so allows a little gas to pass. There 
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are other taps which work on the valve principle, which 
allows of easy regulation of the fire. They are made with 
a union attached. 

Before concluding this subject attention is specially 
drawn to the undermentioned data relating to fires and 
radiators. 

Extract from ihe Report of the Lancet Special Analytical 
Commission : — 

" It only remains to point out the manifold advantages 
of gas over coal fires — advantages, however, which are only 
loo ohvious to need description. 

" None will deny the convenience of the system. 
With gas, a hright hot fire can be obtained at any moment, 
night or day ; the heat can be regulated to a degree ; the 
fire can be stopped at will ; conveyance of coal is dispensed 
with; the oftentimes troublesome and clumsy process of 
lighting with wood and paper is avoided "—(This can be 
done with a gas lighter. — The Author) — "while cleanhness 
is an inevitable result of gas installation." 

The truly economical method of healing is by the use 
of radiators, as the "Floral" or "St Andrew." They are 
neat, durable, efficient, and economical, producing no con- 
densation or bad smell. The consumption of 5 cubic feet 
in, say, one column of the " Floral " will heat 50 square feet 
of floor area ; it is therefore as cheap as coal. The gas is 
consumed by a luminous fiat-fianie burner of smaller size 
than required for developing the illuminating power. 

Single columns can be fitted together in a row of any 
number. 

The " Monarch " gas steam radiators are made up of 
single and double columns, fitted with gas and air adjuster. 
The luminous flames are best, as they consume less air, 
which is an advantage. 
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CHAPTER VIII. 
Gas-fiitings for Workshops. 



The Beting up of workshops for the supply of gas cannot 
well be described m detail, for so much depends upon 
the nature of the woik to be executed, the magnitude of 
the particular shop, and the amount of exposure the pipes 
are hkely to be subject to, that the methods of filling up 
such places therefore can only be given in a very general 
way. Some workshops are above, level, or below the 
ground line; this being so, each place requires special 
fittings as regards main supply and the number of branches 
therefrom. Then, again, the building may be entirely 
devoted 10 business purposes, either wholly as workshops, 
or part as showroom and office. Also, it may have only 
one floor, or it may embrace several Hats or floors. 

In every case, however, only iron pipe should be 
employed, except in rooms where light handicrafts are 
performed. In engineering shops the fitting materials 
should be strong and neatly put to^elher, but not 
necessarily requiring good Gnish, so long as the joints are 
gas tight. The principal object always is lo see that the 
available gas supply is a little more than adequate for the 
requirements of the shop. Small extensions may be 
required at some future time, and if the supply has in the 
first instance been really more than actually necessary, it 
will serve the additional lights, thereby effecting economy. 
To replace a larger supply is an expense, not lo spealc of 
annoyance, to the customer. Good woik caimot be lurned 
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out unless the mechanic is provided wiih sufficient lighl by 
which to see to do his work. 

Presuming that the size of the service has been 
selected for a workshop where there are benches practically 
all round it, and having other machinery in the body or 
middle of the place, it will be necessary to run the supply 
around the shop, either near the ceiling or at such a height 
above and at the back of the bench as will suit the class 
of work to be carried on. It will be found a very great 
advantage in such a case, especially if there are many 
lights, to connect the service again, and so form a 
loop-service. This can be done by inserting a X'P^^ce 
near the ceiling or other convenient place. The advantage 
to be gained over a service, which ends at a burner 
or is capped off, lies in having a regular and constant 
gas pressure throughout the service, for by means of the 
tee-piece the gas can flow most m the direction where the 
consumption is greatest, yet at the same time not affect the 
other portion of the supply. Another advantage, when the 
service is laid along the ground, and all the takeofls 
looking up, it may get slopped up by deposited water, yet 
it will be found that very few if any of the lights will go 
out. In all workshops it is recommended to provide 
one bottle syphon where there is a fall given to the supply, 
so that all condensed liquid may be readily removed by a 
syphon pump or other means. 

When running the pipe along near the ceiling, reducing 
tees must be let in from which to supply the brackets, 
generally one between each window, or one on each side of 
every window, so to speak; and where there are no windows 
such a number according to requirements. From these 
tees f in. or J in. iron pipes are carried down to t)ie 
position for the brackets. The wooden pattress is not 
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generally em[jloyed when fixing brackets in workshops. 
It is better to use a wing-joint (known aiso as a wing-back), 
Fig- 43. for such places. This is screwed on to the upright 
or descending pipe before the latter is fastened to the walL 
The bracket, after fixing the wing joint and pipe, is now 



Fig. 43. 
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made up, and can be either single or double swing. If a 
single swing, simply screw a piece of iron pipe the requisite 
length into the swivel arm, then screw on the elbow cock to 
carry the burner, if not already fixed on the iron pipe 
before screwing the laiicr into swive!. When a double 
swing bracket is needed the fitting represented by Fig. 14 
must also be used, 

WLng-joints can be procured with cock attached, and 
metimes convi;nient to use them, completing the J 
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anient to use them, completing the^^^H 



Fig. 44. 
single swing bracket wiih a burner elbow, There are very 
many useful brass fittings made to lake brass or iron pipe, 
either in the rough or finished state, and by using such 
necessary lengths of iron or brass pipe, according 10 the 
class of work in hand, brackets, pendants, and so lorth 
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are cheaply and expeditiously made up. This is one way 
of using up many short pieces of J in. or J in. iron pipe 
which accumulate where there is much cutting tip of such 
sized pipes. 

As regards the fittings, brass cocks and swivels are 
not so apt 10 corrode and become fi«d in the moving 
pans, and they wear much better than those of iron. Irnn 
fittings soon stick if not in constant use. Finished fittings 
need never be employed in workshops unless specially 
desired, and as regards the circular form of backs for 
brackets they should only be used when a neater 
appearance and finish is necessary. The rough brass 
fittings are very strong and durable. 

In providing the central bench, lathes, or other 
machinery with lights, the service is often best fixed to 
the ceiling or slung to the tie rods of the roof, but 
occasionally it may be found desirable to run the pipe (not 
less than J in. size) under the wooden floor, if such (here 
be. When the lights are suspended from overhead, tee-pieces, 
reducing or otherwise, are let in opposite to where the lights 
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I ire required ; into the tees connect an M and F swivel 
or an M and F cup and ball joint, which are extra strong. 
Then such necessary length of iron pipe to form the rod 
of the oendant, and when a swivel is used above, a single 



I03 



PRACTICAL GAS-FITTING. 



swivel or swivel cock, as in Fig. 45, must he adopted at 
the hottom end if the arm of the pendant is wanted to 
rotate. The arm is fitted with a burner cock or burner 
elbow, according to which swivel is used at the bottom 
of pendant rod. With the cup and ball joint a straight 
threaded iron elbow, or tee, if for two lights, is screwed 
direct on to the pendant rod, the arm or arms fitted 
with the necessary type of burner cock. Whichever way 
the pendants are made they are obviously rough but very 
strong. For better appearance pendant bodies, more or 
less elaborate, are to be had suitable to form one to 
four-light pendants. 

Many machines, as drilling, planing, and even lathes 
used for particular work require a bracket that can be 
moved in any direction, so that the mechanics may adjust 
the light in a position which will allow the best illumination 




Fig. 46. 
on the tool and material wrought upon. It is best to set 
the pipe to the curves or angles of the machine, fixing 
the pipe in position by means of clips and screws. The 
chps are either made out of strips of brass or iron of about 
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tin. thick and Jin. wide. These strips are now bent 
round a piece of pipe the same size as is going lo be 
employed for the gas supjily. They have one hole drilled 
through each arm, and if round-headed screws are to be 
used the holes need not be countersunk, Brass set screws 
are best for fixing clips to machinery. The holes that are 
drilled and tapped in the machine should be 3-i6th m. 
and not greater than Jin. in diam-iter — the depth of the 
hole being governed by the length of the screws. 

Fig. 46 represents a handy drill to take six drills, 
countersink and rimer, This is an indispensable tool 
when running service pipes in workshops and other places 
where clips have to be fastened to metal structures. This 
drill is specially light, and in use is found a quick hole 
borer and has the advantage over other forms of brace-drill, 
in that it can be used in many positioiw. The drill and 




Fic, 47. 
tap when used should he lubricated with soapy water in 
order tu prevent them being softened by the heat generated, 
and to aid the cutting or threading of the metal. 

To proceed with the fitting operations a swivel 
is screwed on the pipe and the bracket made up 
Bs previously described, except that instead of using 
the ordinary double or universal swivel, it is pieferabic to 
use a form of universil swivel having fly-nuts, Fig. 47 
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This is much belier and cheaper than going to 
expense of a parallel bracket ; besides, the bracket \ 
made up with this joint in the centre can be fixed in 
any position by the thumb and finger nuts, preventing ] 
entirely any gradual fall from il, as is more often the 
case with the ordinary swivel unless the latter is very stiff. 

In drawing offices and such like places, where it is 
useful or necessary that the light should be in a constant 
position for a given period, (he universal swivel with 
fly nuts need only to be added to the bracket in secure 
the desired effect. The bracltels in drawing- offices are 
usually double or treble swing, carrying a shade or reflector, 
ar.d this additional weight on the end of the arm tends 
to cause the laller to move out of the desired position. 
This can only convenienily be prevented by fixing this 
special swivel (not necessarily with a cock attached as 
illusttaled) or having a parallel bracket, which is much 
more cumbersome. 

In fitting up ground-floor workshops care should be 
taken to see that the service has a fall to the meter or to a 
syphon, and as free from sagging as possible by using hooks 
to fasten it to the wall at intervals of 6 ft. to 9 ft., depending 
upon the size of the pipe. These workshops are generally 
used for constructing heavy machinery therein ; and if the 
service runs under the ground— there being no kind of 
flooring but the earth— and across places where traffic will 
be immediately above, see that the packing under the 
service is firm and not likely to yield more in one place 
than in another. In these places condensed water is 
sometimes a trouble to remove. For this reason, if for no 
other, the services are better run along the walls and under 
benches, thus avoiding the cooling effect of the ground. 
Tees or four*ways are put in the service where necessary. 
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When fiuing up blacksmith's shops avoid fixing the 
forge hghl in ihe soil by wood or otherwise. This method 
is never satisfactory. The stand pipe gets tn the way and 
the block is never suflicienlly lirm in the ground, 
necessitating, as it does, ihai the service must be more than 
a lew inches under the surface of the soil, A much more 
efliective method of lightmg such shops is by sinlight 
pendants, clusters, or ring pendants carrying six or eight 
burners. Of course, in the case of such machinery as steam 
hammers, a moveable light near to must be fixed, since 
_ overhead lights would probably cause shadows just where 
light is most required, The supply can be fixed to the 
stationary part of the machine, and in a convenient yet out 
of the way part of it, but allowing room for the lull play of 
the swivel joints cf the bracket. 

In the modern shop the forges are usually arranged 
around the building, wiih power hammers in a central 
position for convenience. With the fires so arranged, the 
fittings are best suspended from the roof or from the tie 
rods; the lights being overhead as previously advised, and 
arranged down the middle of the passage ways. They are 
fixed at intervals and should be eight or more feet from the 
floor. 

The pendants should be strong but not necessarily 
elaborate for mechanical shops, The first two forms of 
pendants are more easily made up than the ring pendant, 
Eo we will describe how to make this bst mentioned 
pendant. 

There are two methods of making ring pendants 
cheaply out of ordinary wrought-iron piping, using not less 
than the J in. size. The better method will only be fully 
described. Before constructing, we require to know the 
extreme diameter from light to light, and if the burner jets 
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arc not screwed directly into the ring but into short bent 
arms, then the diameter of riT;g will be the length of two 
armi less if the lights are to form a circle 30 inches 
in di.imctcr, These ihort aims are sciewed either into the 
tO]) of the ring and curved over a little, ot into the side 
and slightly curved up, in order lo get the gas [lames 
at an angle of 40 degrees above the horizontal. Flat 
flames should never be set in a horizontal position, since 
the aimosphcric air, neeessarj' for combustion, in flowing lo 
the flame disturbs it and renders the light very unsteady. 
Allowing 3 in. for the length of the arm from burner to 
ring, neyleciing the curve in same, we require a ring 74 in. 
in diameter. A piece of pipe 6ft. 4in. long will be 
rctiuired. It is now carefully heated in a draw-furnare, or 
lorge, and bent to a stiff wire templet, or chalk line, either 
by passing through a pipe-bending machine or gradually 
done by fixing one end in a vice and bending it bit by bit 
until of the required circle. The ends must now be 
welded together. Care is necessary when bending piping 
to avoid kinking or Rattening the pipe, and it will be found 
advantageous to use grooved blocks, which greatly facilitate 
the work as well as preserve the circular form of the pipe- 
Good curves can be made by bending the pipe around 
small pieces of main pipe, but there is a risk of flattening 
unless the pipe is filled with sand or loam. Should it tend 
to flatten when sand is not used, it can generally be 
squeezed in the vice to the proper shape. When a large 
number of pipes are to be bent lo the same shape it is a 
great saving of time and adds to the efficiency of the work 
to use iron templet curves, which should have a means of 
fixing the pipe at one point, while the pipe is quickly 
made to follow the grooved course in the patiern. Such 
a plan prevents kinking and flattening of the hot pipa 
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and the executed bends harmonize to a great degree of 
accuracy. 

Resuming the construction of the pendant, a 
cross-piece is now carefully fitted in the ring, having in 
the middle a straight threaded T-piece, which should form 
the true centre of the ring when connected. Into the 
tee tightly screw two short pieces of pipe so that the whole 
is a little longer than the inside diameter of the ring. 
Accurately divide the ring as it were into two halves by a 
line which should be marked on the ring with a centre 
punch. Now fix the ring in a vice, and with a triangular 
file make two holes on the inside of it, the same width of 




Fig. 48. 
the pipe, but opposite the marks. The ends of the 
cross piece are filed off until they fit neatly into the holes 
in the ring, the tee pointing upwards, Fig. 48. This done, 
remove all grease and dirt round the holes and ends of the 
pipe with a file. The joints are easily brazed by using 
powdered borax and brass strip. 



t 




The ring is now healed, and is best accomplishec 
using a little coke and a gas blow-pipe. The purpose of 
the coke is to retain the heat and ensure the pipe being 
equally heated al! round. Apply some borax and the brass 
strip, which will melt and flow round the joint readily when 
the required temperature is attained, keeping the heat up 
for a few minutes longer. Then turn the ring over to see 
that the underpart is properly brazed, if not, use a little 
more flux and brass strip. Both joints being flnished, allow 
to cool, then cle.in off any surplus metal with a file. 

The other method is not so efl'ective In appearance, 
although occupying as much time to make up. 

Two pieces of pipe, screwed at both ends, are bent to 
form a semi-circle. These are connected together, forming 
a ring by means of X-P'^'^^s, the latter facing each other 
when tightened up. The cross-piece is screwed into the 
lees, then the central X-piece made tight with a back nut. 

The ring must be fitted with liie short arms, curved 
as previously indicated, and if they are to be used the 
ring must be constructed of £ in. piping. The required 
number of holes are drilled and tapped at regular intervals 
in the ring to suit iin. or Jin. tube, denoted in the 
illustration by the lines radiatmg from the ring. The arm 
tubes must be lapped to lake the burners. These lubes 
may be dispensed wilh if male brass knee burner sockets 
are screwed directly into the side of the ring. The pendant 
rod is fitted at the top with a cup and ball joint, and at 
the bottom with a socket cock, similar to that illustrated in 
F'g- 49i llien a short piece into the tee of the ring, and 
the pendant is complete. 

When the office is situated near the meter a reducing 
T-piece is let in the outlet of meter and the supply, fitted 
with a full way cock, run directly into the office. The 
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fittings for offices are much more elaborate, and are not 
usually made up by ibe general gas-fitter, who can procure 
them ready made up in a variety of patterns and at 
moderate prices. Where the office is distinct from the 
workshops it is advisable to have a separate meter. 

As a rule, in large works the whole of the shops or 
rooms are lighted at the same time, and a governor must be 
fixed on the outlet of meter to regulate the pressure and 
quantity of gas to be consumed. But where strict 
economy is essential governor burners are also necessary, 
for by their use so close to the point of ignition, not only 
is gas saved, but what is burned emits more light per 
cubic foot of gas consumed. 

The governors for placing on meter outlets are at 
least of three kinds, diaphragm, mercurial and glycerine. 




Fro. 49. 
The principle employed in each is alike, i.e., by the use 
of afloat or bell so adjusted inside these apparatus to rise or 
fall according to the pressure on the inlet of same, the 
way to the outlet is partially closed or opened, thus 
securing to a large degree uniformity in the volume of gas 
delivered. By means of a screw and spring in the 
diaphragm type the valve can be set open to meet the 
demands when the pressure is high, and any lowering of the 
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initial pressure ihe valve aulomalically opens further and 
delivers the necessary volume of gas. To facilitate the 
adjusting of the governor the pressure gauge should be 
connected to the service. 

In many workshops the old iron union jet or balswiDg 
burners are still largely used with no regard to economy, 
pressure, or efficient lighting. Burners should be used 
which consum; under al! ordinary fluctuations of pressure 
a constant quantity of gas, and these in the form of 
governor burners are now to be had at such very low prices 
that it is a wonder they are not more generally adopted in 
workshops. They are made in several sizes to meet almost 
all requirements. 

Passing on to the fitting up of last mentioned type 
of workshop, i.t., a building consisting of more than one 
floor and entirely devoted to business purposes, but having 
trades of a dissimilar kind carried on upon the separate 
floors, not necessarily by the same firm, requires special 
care in ru.ining the gas supplies. In neatly all such 
buildings there are difficulties to contend with which are 
purely incidental to a patticul.ir place. As space will not 
permit of a detailed narration of them we proceed to 
mention the more prominent features of fitting up 
supply for a four-storey building. 

For Ihe purpose of an illustration let it be supposed 
that the aforesaid building is occupied by several firms, and 
that all require gas for the purpose of lighting or otherwise. 
Insuch a case the gas company would run the rising main 
up to the top floor inside the building, finishing off with, 
probably, a round elbiw. Reducing "f -pieces are put in 
the service at about i8in. above each fioor, and in 
continuing the rising main from the second floor it should 
be reduced in size for the next two floors, according to the 
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number of lights and fires to be supplied. This is very 
necessary in order to prevent the pressure on the higher 
floors affecting the lights on the lower ones. 

To a great extent the reducing of the rising main with 
the X'P'Cces on the route remedies this reduction of 
pressure in the lower rooms, due to the difTerence in the 
elevation of the floors. But while this is essential as 
regards economy it is not absolutely satisfactory as regards 
regulating the pressure of gas, and for this reason a 
governor for regulating the volume or quantity of gas must 
also be fixed on each branch service in order to secure 
uniformity of pressure and an adequate gas supply on the 
several floors. In the early hours of the day the pressure 
in the mains may not be much more than 15-ioth, while 
in the evening hours it may be 35-ioth of an inch. This 
variation of pressure would alone seriously affect the 
lighting, and would prove unsatisfactory and wasteful, were 
the rising main not reduced en route upwards and 
governors fixed to the branch services. By these means 
the supply of gas to the burners can be regulated to a 
very considerable extent, and to get the most light from 
the gas consumed governor burners should also be used. 
Failing this class of burner, the adjustable Bray burner 
answers admirably, for by the adoption of a large top 
burner, no matter whether a union jet or a slit burner, 
the pressure is reduced at what is the damaging point to 
the illuminating power — technically called the point of 
ignition— so allowing the volume of gas passed by the 
bottom burner to issue freely at a slower rate. Of course, 
the bottom burner does not act quite as a governor, it 
simply allows a certain volume to pass dependent upon the 
amount of pressure in the service, but as the top burner 
affords a freer egress to the gas an augmentation of light 
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follows per cubic foot of gas consumed. Therefore, the I 
efficiency of the lop burner is variable, but ii is always far 
more ihan could be obtained from ihe same consumption 
by the single burner under the fluctuations of pressure 
which do occur in any house. This is quite independent of I 
the quality of the gas. It should be remembered tha^ 
to get efficient light cheaply, the essential conditions of | 
pressure and volume must be studied. The one without | 
the other is of no use. 

To the tees in the rising main connect fullway main I 
cocks, preferably with a bye-pass, as illusirated in Fig. 50, 1 
by means of a 3 in. or 4 in. piece of tube. These byepon I 




Fig. so. 
cocks are more convenient than Ihe ordinary cork fitted | 
with a i in, brass bye-pass, which takes much longer to fit j 
together, iilihough having the advantage of allowing more j 
gas to pass. The latter is made up of brass lube fitted \ 
with a union lap, bent to form a "rider" past the cock. 
It may be fitted to the cock itsell or to the pieces of pipe 
leading immediately inio and out of it, see Fig. 5a. 
When fitted to the cock the | in. holes must not interfere 
with the plug or threads of it. The principal use of the 
bye-pais is to supply sufficient gas for two or three lights 
either in the office or for a bench when the main supply is 
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shut off, to enable a iiltle wotk lo be carried on after 
business hours. The nieler is now connected ; [hen fix 
one of the forms of governors to the outlet pipe of the 
^aete^. 

The same should be done on all floors, and so by 
method the governors will remedy all fluctuations of 
pressure in the rising main. The gas company would lake 
note of each meter index. 

The workshop fittings will depend upon the nature of 
the trade carried on in each case. Such a building is 
somcticiies supplied with gas from one meter which would 



the bottom floor, but the method of supplying gas 
lo the several firms from this meter is seldom if ever 
satisfactory, This is due, no doubt, to the difference in 
Ihe quantity apportioned to each firm, which latter may or 
may not have burned so much gas as its ncighhour. A 

iparaie meter to each firm is by far the best. It is a 
^different thing when ihe whole building is occupied by one 
and even then a separate meter lo each department 

useful when it is desired to know the exact expenses of 

17 particular trade carried on. 

In dealing with a factory only one large meter is 
Hometimes used, and in this case the outlet of meter is 
fitted at some convenient place with a general distributor 
or branch lee piece (Fig. 51), hnving the required number 
of outlets leading from it. This is sometimes called a 

barrel," but the word is scarcely expressive enough as to 
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what is meant. When this special tee, as illustrated, is n 
readily procurable one can be made up as follows :— 

The outlet of meler being, say a in. in siie, and 
carried to the spot where the branching-tee is required 
to supply four leading sections of the building, a 2 in. 
TT-piece is procured, into the ouileis of which screw a in. 
nipples, and on these latter connect reducing X-P'^^^^i 
a in. X ij in. centre, the cenlres forming the outlet for two 
of the supplies. Then screw other nipples— one into each 




Fig. si. 
end of the tees, on to which screw round reducing elbows 
ain, Xijin, This done, there will then be one 2 in. inlet 
and four ijin, outlets. Any number of outlets can be 
formed by this method, but due regard must be paid to the 
size of the inlet as compared with ibe size of the outlets. 
Care should be taken to get straight- threaded lees, and to 
see that they arc properly jointed by avoiding all unnecessary 



hemp. A short piece of pipe is now screwed into each 
outlet, and to this connect a male and female or female 
cock, then, as the case may be, a short piece of pipe to 
which attach a connector. Lastly, the bye-pass connections 
are now fitted, the whole being represented by Fig. $1:. 

The special branch-tees can be obtained having any 
number up to twelve outlets, but it is a mistake to suppose 
that one inlet can adequately supply the last mentioned 
number. 

The sizes run as under : — 



Refeience 



OnlleL 



I in. or It in. 


Jin. 


.}in. 


Jin 


iji. or iJiD. 


1 in. 


Jin. 


I in. 


tin. 


I in. 


.Jin. 


I in. 


ijin. or ijin. 


liin 



■/ 



A. 3 in. liin. 

These tees are specially suitable for steam and hot 
water owing to the difficulty there is in getting the made-up 
tee sound at all the joints. The sizes 6, t, and / are, 
however, sometimes useful. 




CHAPTER IX. 

Public Street Lighting. 

Is lighting ihe main thoroughrares and side roads of the 
cities and towns in the United Kingdom, many controlliDg 
authorities have much to learn if we are to take the system 
of lighting in France as a pa'.tern to go by. It may not be 
altogether the system of lighting ihat should be considered 
at fault, so much as the existing iliumination. Many of the 
central thoroughfares in our towns are badly lighted, and 
were it not for the shop lights, some would have but a 
dismal and deserted appearance. 

The question of the most satisfactory system of lighting 
important streets and centres of traffic is one regarding 
which there is considerable difference of opinion, since each 
parish has its own particular design of column as well as 
method of distribution. An exception to this may be 
stated, that in the event of a new thoroughfare being made 
by the London County Council and the same passing 
through various parishes, the column adopted would be that 
of the Council's pattern. 

The gas-fitter may have little to do with the forms or 
designs of columns used by the authorities, but he should 
have a clear understanding as to what may be called a good 
or a bad style, as well as the failings and difficulties of 
fitting them up. Taste goes for a good deal in choosing 
lamp columns, and it is not expected that any particular 
column would recommend itself to eveiybody. Yet it is 
possible to have a pattern that is demonstrably good and 
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would command general satiaTaction. Then again, the 
orders ot architecture and varying localities have to be 
studied, which renders the task of adopting a really good 
standard suitable for all positions futile. Imposing buildings 
necessarily require special means of lighting, but any 
ornamentation of ihe lamp should not interfere with ihe 
illumination of the neighbourhood. One thing the ordinary 
lamp-columns might be of a design which could be much 
less offensive to the eye, because we have to bear in mind it 
is in the daytime that they appear more or less unsightly. 
They have really two objects to serve, first to have an ornate 
appearance by daylight, and secondly, to carry a lamp or 
lamps which should emit effectively the light from the flame. 
The houses opposite play their part by reflecting and 
diffusing the light according to the styles of architecture. 

The columns, and especially the bracket columns, used 
in Paris are taller and more slender than those in general 
use in this country. Their appearance by day and the light 
emitted from the lanterns after dark are consequently 
regarded with much favour by many. The ordinary 
column, a type of which is shown in Fig, 53, is used lor 
pavements which are 7J ft. and upwards wide, the lantern 
being either round or square in cross section according to 
the finish of the column. The round pattern is mostly 
used on the more elaborate columns. It is also used 
in the Bloorasbury parish of London. These model 
columns are either bronze painted or coppered by the 
Oudry process. In Paris they are washed once a month, 
and those that are coppered, waxed and polished in a like 
period. The coppering is an expense but the effect is said 
lo be worth it, of which we question, from the laci that the 
I coppering is not of a permanent nature, nor is it in 
I immediate contact with the iron, but upon a coating of 
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vamish and black lead. Exposure to the weather greatly 
inierferes with the general efTect, not to speak of the 
destroying galvanic action, which is a great disadvantage to 
the method. The up-keeping for coppering costs something 
hke 0-0049 franc p 

being J 
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Fio. 53. Fig. 54. 

not too ornamental, while the whole thing is appropriaie, 
strong, and suitable for the purpose. 
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lampposts require to be strongly secured to the 
ground in order to stand agatnsl variations of rough i 
and weather. They should have a general taper to the top, 
the base being distinguishable from the shaft, with no 
sudden constriction which at once spoils an otherwise good 
post. A good lamp on a good post is something to admire, 
because each part is properly proporlioned, one to the 
other, thus giving an agreeable result. Sudden reductions 
in the diameter, as at the mouldings, are not effeciive; they 
simply become weaknesses for any runaway vehicle to 
complete the piocess of reduction — a loo often occurrence 
with this form of post. This is a serious matter, especially 
when the column is manufactured in one piece, but when 
composed of shaft and base, the former leaded into the 
latter, or as in the case of those in the City of London, 
bolted together, it is cheaper to repair. The Corporation 
column base is also provided with a door to allow the fixing 
of a i-lighl dry meter therein. These sectional columns are 
ol what may be called the old pattern, which is no doubt 
the stronger, and certainly the cheaper of the two cited in 
the long run, for it is very seldom that a base gets broken 
when run against, although the shaft may require renewing, 
while the more modetn pattern, if damaged, requires the 
erection ot a complete new column. 

To prevent as far as possible these mishaps, see that 
the columns are erected on the pavement or footpath at least 
15 in, from the outside edge of ihe curbstone. This will 
prevent the column or lamp bemg knocked by any passing 
vehicle skidding the curb, especially in thoroughfares where 
omnibuses of, say, the "Star" type are plying for fares. The 
bodies of these "buses project a good way beyond the 
wheels, and very often the upper portion of the 'bus strikes 
the lantern, smashing or otherwise damaging it. 



In Pans, ihe streel lamp columns are placed at | 
a distance of 0-55 miilre (i ft, 9^ in.) from the outei 
edge of the curb of the pavement, and arc fixed in a blot 
of masonry i nuLlre square and 0-70 mi^tre high (3 ft. 3^ iJi. "] 
fuil X I ft. 3J in. full). In the Place de la Concorde and I 
Champs ElysiSes the columns are fixed from 15 to 15 I 
yards apart carrying single lamps each fitted with 1 
burners. In the Place du Palais Royal the lamps are in 
clusters of from four to five each filled with one burner, the 
whole being supported by one post. The burners employed 
are the Auer-Bec system of incandescent gas lighting, giving 
an efficiency of 16 candles per foot of gas consumed. A 
somewhat similar system is being experimentally tried in 
Wellington street, Strand. The burner there used is ihe 
Denayrouze atmospheric burner, provided with a larger 
Welsbach mantle (ban the "C" size. This burner specially 
mixes the gas and air, not by ihe fan as originally produced, 
but by the careful arrangement of the air aperlures and the 
somewhat conical mixing chamber of the burner. The 
single burner consumes 9 cubic feet of 16 candle gas at 
ai-lenths pressure, and gives a li^lit equal to 155 candles, 
or a duty of 1 7 candles per cubic foot of gas consumed. 
They are made in singles, and in clusters of three, five and 
eight, and are used entirely in Wellington Street, London — 
one of ihe large clusters being opposite the Lyceum 
Theatre. There are also a three-light cluster and two single 
lights burning nightly outside the railway-station at York. 
These burners are admirably adapted for street-lighting, and 
for the lighting of big buildings. The Corn Exchange — a 
building 70 ft. by 50 ft. by 50 ft. high— at Oxford is lighted 
with four 5-burner open li<;hts, arranged with a separate 
supply for the pilot lights, so that all could be turned out by 
opening one tap fixed within easy reach. They are also 
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to be seen in some of the street lamps. Compare 
the above with the general practice of lighting in 
England, and what do we find? In the main 
thoroughfares the columns are set at least 40 yards 
apart, and in side streets 70 and 80 yards apart, 
running alternately from side to side. These distances 
ought to be reduced to zo and 40 yards respectively, 
especially when considering that the lanterns are fitted 
with flat-dame burners, consuming 4 to 6 cubic feet of gas 
per hour, and in all cases only one burner per lamp, 
excepting busy centres where Bray's, Sugg's, or other 
makers' high-power lamps enist. 

Incandescent gas lighting for public thoroughfares 
seems to be the most efleclual and economical system, and 
certainly one to be recommended. 

Wall -brackets are abandoned in Paris, and ought to be 
done away with in England from a gas-fitter's point of view, 
as ibey are one continual source of trouble In keeping 
the supply-pipe free from stoppage at that point where the 
service leaves the ground. An improved form in the 
shape of a combination bracket and column is depicted by 

F'g- 54- 

The column in this case is something like the ordinary 
column, but sometimes having a flange at the base, only 
on three sides, which, in ihe ordinary post, is all round 
the bottom. The plain side is to allow fixirjg close up 
to the side of the house or wall. These bracket-columns 
have two distinct advantages over the ordinary wall-bracket. 
In the first place the fixing is independent of the house and 
on public property, there being no necessity to get the 
landlord's permission to fix; and secondly, the column 
protects the stand-pipe from undue cold, as there is lound to 
be less trouble with stopped pipes by such protection. 
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The bracket -column is used for narrow footwaya 
and in such places where there are telegraph, telephone, 
and other kinds of mains running near the inside of 
the curbstone, especially in London, which would greatly 
interfere with the fixing and running of the supply, 
consequently [he only alternative is to fix in the curb or 
dispense with the ordinary column and use a brack el- column 
fixed in the pavement, flush with the wall of the premises 
abutting the same. These bracket-columns are considerably 
higher than is thought necessary for ordinary lamp-posts, 
being about i6 ft. ; and the pattern illustrated has a neat 
appearance without conspicuously allracling notice. The 
surveyor of St. Luke's parish, in London, has designed a 
somewhat similar bracket -column, which is only used and 
to be seen in that parish. 

Ordinary iron brackets vary very much in combination, 
but the most practical one has the bracket iron set to the 
level of the lamp, and no bracket should be fitted with a 
smallerstand pipe than Jin. barrel. The bracket lamps that 
are used outside shops and puhlic houses do not come under 
this heading as their connections are generally run from 
inside the building. All brackets should have a X-piEce on 
the top of the stand-pipe with a plug in the end, which will 
be found very convenient for clearing the service and a 
prevention against damaging the wall of the premises on 
which the bracket is fixed, as there will be no need to 
disconnect the stand pipe. Wall-bracket lamps require 
less expensive fittings than for columns, and for this reason 
are much adopted by lighting committees, but from a 
gasfitter's point of view they are a source of continual 
annoyance owing to the exposure of the pipes; they are 
readily stopped up, especially at the point level with the 
ground, or in the arms of the bracket. With slight changes 
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of the weather jumping lights or naphthalene deposits are 
the result, and where provision is not made for the ready 
removal of such obstructions, the pipes must be 
disconnected, which often causes damage to property 
independent of probably new material as well as time 
occupied on the job. 

In the case of the bracket- column used in St. Luke's 
parish, the bracket is of cast-iron which drops on to the 
head of the column, and is held in position by set screws. 
In fitting this type of bracket-column up, the Jin. 
standpipe is put down the column and the bracket held 
above it to allow the standpipe to be screwed in the base of 
the bracket. The bracket and standpipe are then lowered 
into position and finally fixed by the set screws. When 
the service has a good fall, a bend or round elbow is 
screwed on the lower end of the standpipe, then the 
necessary short pieces and connector sufficient to mate 
connection with the main. Should there be no fall or only 
a slight one at the most, it is best to use a tee instead of an 
elbow, connecting a syphon, coil, bucket or plugged pipe 
form, whichever seems to present itself as the most suitable. 

Standpipes are generally of wrought iron, } in. to J in. 
in diameter ; and we would strongly recommend the 
larger size for all public lamps, since it will be found the 
most efficient and in the long run the cheapest pipe in 
the end, there being less likelihood of frequent obstruction 
either by condensed liquid becoming frozen, or by 
naphthalene deposits, consequently requiring less attention 
from the gas-fitter. In Paris, the lamp column service and 
the standpipe is of lead tube, 27 millimetres internal 
diameter (i/sth in.) connected to a copper nipple by 
plumber's joint. The nipple screws into a plate on the 
top of the column, which prevents vibration, then are 
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attached copper finings. The whole service in this t 
is in one piece, consequentlv, if there be no irregular 
in the pipe, there is a direct flow for any condensed liquid 
to the main ; naphthalene would not so readily choke the 
bore of such a large pipe. For exposed places, as on the 
face of walls, galvanised wrought iron-pipe is best. This is 
specially useful for bracket- lamps. Another point to be 
attended to when fixing standpipes in columns is to see 
that the former exceeds the latter in height by about 4 in., 
and also that the pipe is wedged firmly in the centre of the 
column by at least three wooden wedges. This is very 
essential when incandescent burners are to be used, 
as it will prevent vibration, although in London main 
thoroughfares, the traffic being so heavy, it is a difficult 
matter to entirely prevetit vibration, which acts so 
detrimentally on the life ol the mantle. 

Of head irons there are two kinds, which are fixed on 
the heads of columns or bracket columns to carry the lamp. 
Some head-irons have a " frog " to carry the lamp, while 
others a " cradle " for the lamp to drop into. In the case 
of the frog pattern, there are four bolts soldered to the 
frame of the lamp, securing it to the frog by four brass nuts. 
With the cradle pattern the lamp is furnished with a wide 
rib or flange round the top, which simply rests on the 
top of the cradle, the lamp being in no other way fixed. 

The pitching iron for the ladder to pitch against is 
sometimes cast with the column forming a T., or is of 
wrought-iron rod, furnished with an eye and set screw to 
r the head of thecolumn. Also, it is made united 
with the cradle, the pitching iron being only on one side of 
the column. Perhaps the worst form is that adopted by 
the London County Council, which has two hooks rivelted 
to the head-iron instead of a pitching iron. This form 
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necessitates a special ladder being made, with an iron bar 
at the top to drop into the hooks, and the columns not 
always being of the same length or fixed at one height, 
causes the ladder to block, in some cases, three parts of 
the pavement, or to hang perpendicular in others. Then 
there is the column with no pitchmg iron of any kind. 
These are certainly most sightly, but the ladder used having 
a head-piece rounded out to fit and rest on the column 




Fig. sS- Fig. 56. 

oJers no resistance to side $wing, which is necessary for 
the safety of the gas-fitter when blowing a stopped stand-pipe, 
since it very often requires the assistance of his mate on 
the ladder with the force pump. 

There are several kinds of public lamp lever cocks 
more or less defective. The kind with the set screw 
are the worst, due entirely to the latter being of iron, and 
to a want of a means of adjusting the degree of tightness 
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of the plug. The screw being exposed Id the weattier kmQj 

rusls through, there being nothing to prevent the plug of 
the cock from jumping out, a loo frequent occurrence. 
The best class of cock for general use is the one with 
the thumb screw and washer, which, in the event of the 
plug working loose, is easily lightened. Ohren's lever 
cock is also a good one. The washer is hinged and folds 
over into a rebate in the end of the plug. The plug of 
this cock, in the event of stoppage, is easily removed by 
the hand. All column cocks should be fixed inside the 
lamp, which would greatly prevent the numerous 
complaints of bad lights In the summer time, due to 
naphthalene forming In the cock. This is chieBy 
found in lamps having the burners fixed higher up 
than in the ordinary 14 in. lamp, the heat being 
further removed from the cock. Ordin.iry lamps, with no 
glass in the bottom, seldom give naphthalene troubles, 
proving that the heat from the burner counteracts the 
change of temperature which the gas undergoes between 
service and lamp. Of course, much can be said against 
such a practice. For one thing, it is easier to gel at the 
cocks when fixed underneath the lamp. One form of 
column cock is illustraled in Fig. 55. The cocks should 
be screwed on lightly, for the frequent stroke of the torch 
when lighting lends to turn them, and possibly produce 
leakage. The torch, Fig 56, is a small lamp fitted on the 
end of a stick. Small holes are drilled in the brass casing 
to admit of air to the flame, but wind is warded off by an 
inner screen, so preventing the light from being 
extinguished. Much damage is done to the lamps by 
the torch being roughly used when raising the glass flap 
in the bottom of the lamp. 

Briefly turning to the subject of lamps, which are 
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numerous and greaily improved upon ihe old style of 
lamp, for general use the putlyless lamp, Fig, 57, has 
much to recommend it, being easi]y Btted ai^d kept in 
order. A very good type for ordinary street lighting (for 
S ft. to 8 ft. governor burners) is the Coleman street lamp. 
This lamp has opal glass top and enamelled earthenware 




PUTTVLESS LAM!'. 
FtG. 57. 

reflector, which also acts as a mouthpiece to the ventilator 
and prevents the opal top from cracking. The lamp has 
no glass bottom, but a small one of tin, and filled with a 

[ small door for the admittance of the torch. This class of 
lamp is highly recommended for the corners of 
thoroughfares, for they are fitted at the top with slips 
bearing the name o( the street. The i am [blighters, however, 
do not like them, because ol the number of corners to 

' clean. A very similar lamp to this is the " Kingston," 

I manufactured by Messrs. Sugg and Co. 
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For small refuges requiring lo lo zo cubic feet of gal 
consumed per hour, the " Vauxhall" (Fig 58 ), by Messrs, 
Ponlifex and Co., and the "Victoria," by Messrs, Sugg 
and Co., are recommended. In this lailer lamp the 
RiUingsgate pattern of burner and regulator is employed, 
and fitled with a triple lever cock, so that the gas can be 
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:urned down at midnight. This lamp is nearly ahadowlesa j 
and extensively used. For large refuges and promenades 
the " Kensington " and the " Lambeth " types of lamps will 
be found to give universal satlsfaciion. These ate also j 
manufanured by Messrs. Sugg and Co. 

The next class of lamp is the globular, such as that 
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used in the Bloomsbury parish, at one time the best lighted 
of all the parishes in London. This class of lamp cannot 
be highly recommended, for the flame is never steady, 
caused by the opening in the bottom of the globe, which 
is usually 5 in. in diameter. The only way to remedy 
this would be to run the supply through the top of the 
lamp, and drop down to the burner with fin. copper or 
brass tube. A hollow metal perforated ball could then be 
used to cover up the opening in the bottom, and this could 
be pushed aside by inserting the torch when lighting, and 

A. 




Fig. 59. 

it would fall back again when the torch was withdrawn. 
This lamp does away with a lot of shadows, as it has only 
two uprights to carry the top of the cradle, instead of 
four in the ordinary lamp. The worst kind is the sectional 
globe lamp, which causes more shadows than any other, 
and is no good at all for street lighting. 

In fixing public lamp meters, the cast-iron box, which 
receives the meter, is sunk m the footway close to the 
column facing the building, the lid of same being left flush 
with the pavement. The service and inlet pipe is generally 
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considered best made of lead, and if this is used troughing 
should be employed to prevent undue sagging. The outlet 
should be of lead pipe and should be formed similar to 
domestic meter fittings, and connected to the iron 
stand-pipe, but the latter must be supported or suspended 
by a flange from the top of the column, so that the weight 
is not upon the outlet of the meter. If supported, it 
IS better to have the stand-pipe fitted with a X~P*^^ ^^ 
the right height and continued a little down, then capped, 
the capped end resting upon a brick firmly set in the base 
of the column. From the centre of X'P^^^^ connect to 
outlet of meter. A very useful tool, shown in Fig. 59, 
has been invented by £. H. Millard, in the shape of a 
portable vice for use in hilly districts, where men do not 
care to push the cart about. It is easily fixed to a lamp 
column or telegraph post, and can be used by one man- 
not as with the hand- cart, one man to hold the cart and 
another to do the work of screwing or cutting the pipe. 



PRACTICAL GAS-FITTING. I31 



CHAPTER X. 

Public and Private Illuminations. 

Under this heading the gas-fitter has to deal with a variety 
of fittings, all of which are fixed outside, thereby requiring 
some judgment and foresight in order to achieve successful 
results. The Diamond Jubilee provided a large amount 
of ornamental gas-fitting work both for town and country 
gas-fitters, which was of a varied kind, no previous 
celebration ever being equal to it, for the devices were very 
numerous and elaborate. An occasional royal marriage 
affects chiefiy those in the principal towns, but there are also 
rural and local events which bring with them extra work if 
only for a few days. In all cases, whether in town or 
country, the gas fitter is called upon to execute or fix the 
illumination devices. The jobbing man in town gets only 
private work, while large public illuminations fall into such 
contractors' hands as Messrs. Defries and Sons, London. 

It matters not what form the device may take, gas is 
the principal illuminant. The gas is conveyed direct from 
the main to the device, and according to the magnitude of 
the latter so will the number of independent supplies 
depend. The supplies are sometimes provided by the gas 
vendors, being for a temporary purpose, and are removed 
by them at their own expense. But while a few gas 
companies may do this for illuminating large buildings 
they cannot do it for small private parties, since the cost 
of laymg the supply-pipe to eight or ten feet up the front of 
the building in each case would more than outweigh the 
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return from the quantity o( gas consumed during the few 
hours the illumination is required. The limit generally 
considered to be within the margin of security, is thai the 
supply from the main to the stop-cock on the stand pipe 
should not exceed 36 ft. in length. Additional length is 
charged at usual rates. Also, that the whole illumination 
should produce a bill amouiumg to not less than 40s., when 




Fig. 6d. 

the cost of gas is under 4s. per 1,000 cubic feel. In places 
like the metropolis, private inhabitants requiring gas for 
illumination purposes pay for all the work entailed, such as 
laying <■( the services, devices and the fixing of the same. 

The Gas Light and Coke Company charge a fixed 
price of 3s. 6d. per 100 "pin hole" jels per night or part 
of a night for 150 cubic feet per hour or under. 

Jets and burners above this size are subject to special 
arrangements, while experimental tests are conducted free 
of charge. Illuminations are then charged for according to 
the result of the lest. Meters can be provided by 



PRACriCAL CAS-FITTING, 



133 



consumers if preferred ; but ihe company do not issue 
meters for illuminations. The supply-pipes should be full 
size in order to have an ample quantity of gas, otherwise 
the devices will be inadequately lighted, and nothing spoils 
a device so much as by being badly provided with gas. 
Wind, too, will have less effect. To ensure success the service 
from the main must be large and run to the required height 
up the front of the building. To the outlet of the stopcock 
fix a diminishing T""?'^*^^ ^"^ from this run two services 
to the device. This is cheaper than running two distinct 






Fig. 61. 

■;Bup plies from the main, while at the same time providing as 
jch gas. But, o( course, there are circumstances which 
[ necessitate separate services from the main so as to supply 
I very large illuminations. 

All services must have a main cock thereon about 8 ft. 
I from the ground, and which is sealed by the Company, so 
I that no gas can be used without their knowledge. The 
Itealing is effected by cutting a square hole in a rectangular 




piece of tin, the same size as the head o( the plug, then j 
bending the ends of the tin so as to form a loop, which 
must be soldered Red tape is passed through each i 
loop and tied round the cock; the knots are sealed with i 
wax by the Company's representative. 

Ordinary letter devices may be single lined, 

y or double lined as Qj and are made up on a large . 
scale by the principal gasfitting firms in wrought 
and copper tubes, and vary in length from t2 in. to 
60 in. J the respective sizes of tubing ranging between | iq. 
to I in. bore. The single letters are simply drilled or 
punched in the centre of the tubej double letters, by 
punching two rows of holes as wide apart as the size of 
the tube will allow, or double piped letters are made. The 
best devices should all be made of copper tube. 

Other devices may consist of a portrait of Her Majesty 
ihe Queen, ribbon with motto, stars of various kinds, 
crowns more or less elaborate, as in Fig. 60. Flambeaux 
with dales and motto, monograms "V.R." and "V.R.I."; 
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heart with dates and emblems, wreaih and bow witbj 
" V.R." in centre, block and Roman letters, rose, shamroc 
and thistle with dates. 

Then there are transparencies which have a specUll 
feature in that they are of different colours, these fornningJ 
an attraction in themselves. These are made of fabrics^ 
fitted to an iron framing or casing provided wiih lour < 
five burners inside. The fabric is band-painted to represent 
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any special incident of (he day, as the Queen, with dates, 
emblem with motto, crown with wreath and words, rose, 
shamrock and thistle with dates, as illustrated id Fig. 61, 
besides many others. This means of illumination requires 
a small supply of gas which can be taken from the inside 
fittings by employmg flexible tubing. 

Another method of illumination, and especially useful 
for bordering or outlining a building, is by running iron 
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tubing along the top of a building, ocer doors, and other 
prominent angles with ordinary No. i or 2 burners inserted 
at distances of 6 in. apart. These burners approximately 
consume 3 and 4 cubic feet of gas per hour respectively, so 
that the quantity of gas consumed by any illumination 
so fitted can be easily arrived at. Jets may be used instead 
of burners, which arc formed by drilling or punching 
small boles in the tube at the aforesaid or other distances. 




Fig. 64. 

The size of the holes is very small, being about i-64lh in. 
, diameter. They are sometimes drilled into the tube, but 
punching is equally as good and much more expeditiously 
done. The only thing is to see that they are in a straight 
;. In fancy work the holes are made after the device is 
made up, but for straight work it is best to make the holes 
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first, care being taken to sec that all are free when tl 

tubing is connected together. 

To punch holes In a straight line fix tbe tube in 
vice with the seam at one side, and with a lile 
line along its upper surface from end to end. Then mark 
off the distances the jets are to be set apart. One of 
the best lools to punch holes in tube, especially copper 
tube, is an ordinary carpenter's bradawl cut short, say to 
j in. Then reduce the diameter of ihe awl J in. in length 
hy filing to the size required in the form of a needle, 
keeping the shoulder of the bradawl square, which protects 
the point, thus converting it into a bodltin, as illustrated in 
Fig. 62. If carefully done and used straight it will last a 
long time, enabling the gas fuier to get through a large 
amount of work in a very short time. The tool may be 
used for i in. wrought iron tubing if the latter be thinned 
down a little at tbe punciuring points, The line being on 
the tubing allows the latter to be shifted along in the 
vice as progress is made, so that there is some solidity to the 
pipe when punching the holes. An effective method of 
edging can be secured by filing notches with a lar^e three- 
cornered file at allotted distances in the iron tubing, but 
not through the pipe so as to produce a hole; then by 
means of the bodkin punch holes in the sides of the notch 
so that the holes nearly face each other, but not directly 
opposite. In this way we get two pencils of flame just 
passing each other. The me:hod has the advantage, apart 
from a pretty effect, that the wind may blow some of the 
lights out, bu! they immediately re-light one another, Care 
is requited when filing the notches and the maintenance 
of punching the holes at a regular angle. When properly 
done, the effect will be as in Fig, 63. The larger the flames 
the wider apart may be Ihe holes. 
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Instead of jets SO made and arranged as in either of 
the foregoing ways, short pieces of i in or | in. brass tube 
carrying glass buckets or star burners may be screwed into 
the "string coursing" as the line of tubing is sometimes 
called. If brass tube be used it must be provided with a 
clamping gallery to support the globes, The form of 
burner is illustrated by Fig. 64. 

Buckets can also be obtained for use with candles or 
oil, and are strung together as per Kig. 65. These are very 
useful in making effective displays where gas is not 
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Fig, 65. 
procurable and where (here are drawbacks to the fixing of 
a gas supply. 

The buckets being of glass must be securely fastened 
by the wire they are bound wi[h to the tube design, other 
wise, during windy weather, accidents may happen by their 
being blown down into the street. They are of various 
colours, vii , amher, green, blue, purple, ruby, or opal and 
crystal, and when assorted along the line of a building or 
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over arches they give a richness to the illumination; and 
th&y also prevent the wind Trom blowing the lights out. The 

light colours show to the best advantage. 

When illuminations ha\-e to be put up away from 
any building, as across roads and avenues, some staging 
must be erected, upon which the device can be fixed by 
hooks or nails. These supporting structures are generally, 
of wood, and those parts which come adjacent to any-] 
flames must be covered with sbeet-iron. 

We have briefly touched upon the subject generally, 
but before closing some mention of coloured (ires is 
necessary, as no illumination is perfect without some 
display of this kind. 

There are a good many recipes, among which thaj 
following may be mentioned as being really good. The' 
mixtures are fired in dishes or ladles of iron about 6 ir 
diameter by sin, deep in the middle. Any quantity 
be taken of the mixtures, but a pound's weight is ample for 
a fire at a time. The fumes arising therefrom should not 
be inhaled. 

To produce Purpk Fire. 

Avairditpuis weigh 

Black sulphide of mercury ... o oz. lodrair 

Black oxide of copper ... 3 „ a „ 

Flowers of sulphur 7 n 4 » 

Saltpetre 7 1, 4 » 

Chlorate of potash 13 „ >3 n 

Costs about 33. 3d. per lb. 

To produce Blue Fire. 

Nitrate of potash, dry ...zi ,, 5 „ 

Tersulphide o( antimony ... 3 „ 8 „ 

Sulphur 7 1. 3 » 

Costs IS. per lb. 
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To produce Green Fire, 

Barium nitrate 24 oz. lo drams 

Flowers of sulphur 4 „ 2 „ 

Chlorate of potash i „ 10 „ 

lampblack ... ... ... i „ o „ 

Metallic arsenic o „ 10 „ 

Costs 1 s. 6d. per lb. 

To produce Crimson Fire, 

Nitrate of strontia 20 „ o „ 

Flowers of sulphur 5 ,,12 „ 

Chlorate of potash 5 „ o „ 

Lampblack ... ... ... i „ 4 „ 

Costs IS. 6d. per lb. 

To produce Red Fire, 

Nitrate of strontia 21 „ 4 „ 

dneiiac ... ... ...y n 2 ^ 

Chlorate of potash .. . ... 3 „ 10 ,, 

Costs IS. 6d. per lb. 

To produce Whiie Fire, 
Nitrate of potash ... ...23 „ 

Flowers of sulphur... ... 6 „ 

Realgar (sulphide of arsenic) 2 „ 

Costs IS. per lb. 

To produce Yellow Fire, 
Nitrate of soda ... ..24 „ 

Flowers of sulphur 6 „ 

Charcoal ... ... ... i „ 

Costs IS. 6d. per lb. 

The several substances can be obtained from any 
chemist and from some oil and colour salesmen^ but they 
must be dry^ as the success of any particular fire depends 
upon this. Some of the ingredients are in lumps and 
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crystals, but all must be reduced to a powder in a hard, 
wooden bowl or mortar. By passing them through a siere^ 
preferably of hair, is a good way to mix them. When 
mixed keep in stoppered bottles to prevent firing, and do 
not, upon any account, grind the sulphur with chlorate 
of potash as ignition may result 

The above mixtures are all of 2 lbs. weight but any 
quantity can be made up so long as the proportions are 
adhered to. 
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CHAPTER XI. 
Theatres and Public Places of Entertainment. 

In all places of entertainment the gas-fitting is an extensive 

* 

piece of work requiring some skill and care in order to get 
good lighting results. This is more particularly the case 
when the building is a theatre, subject as it will be to the 
adoption of different plays, each requiring some 
modifications of lighting. Music halls are somewhat 
similar, but requiring less elaborate and intricate 
arrangements, while other public places of amusement, as 
assembly rooms, concert rooms, and public hails, have 
still a different arrangement for the distribution of gas. 
But in all these cases the actual fitting together of the 
pipes is the same, and no faulty connections are allowable 
as every fixture must be of the strongest. 

The gas-fitting is usually done by contract and carried 
out according to a scheme of work. In London the 
nature of lighting and mode of supply is subjected to the 
London County Council for approval. The Council insist 
upon modern places of entertainment having at least two, 
and often three, distinct services from the gas company's 
main in the street. In the case of a theatre a service is 
required to supply the staircases and landings, and is 
connected with a separate lo to 20-light meter, according 
to the size of the building ; a second service to supply 
the front is connected with a 150 to 200-light meter, and 
a third to supply the stage and connected with a 400 to 
500 light meter. It is, however, also found useful to 
supplement this last with a 300 light meter, which is 
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often used on special occasions when additional gas is 
wanted, and (or rehearsals. 

Meters must be lixcd in properly constructed brick 
rooms provided with ventilation, These, with the above^ 
are precautions found necessary in case of fire- 
Most ol the lights in theatres are under control and 
worked from the prompt side of the stage (right-hand when 
viewed from the auditorium), where the outlet of the stage 
meter must be run. The service varies considerably m 
size, so also do other gas-fittings, being dependent upon 
the requirements of the theatre, which renders the 
descriptive treatment somewhat difficuh; but in describing 
generally the nature of the numerous supplies, with 
precautions and necessities, it is te be hoped the gas-fitter 
will be able to follow the course of procedi:re, and from his 
knowledge of gas-filting make the necessary connections 
without recapitulation of much of what has been treated 
upon. Again, it must not be understood that one hard 
and fast method should be followed, but the best and 
simplest means of effectually carrymg out the work. 

In briefly describing the gas fittings of a large theatre 
it is assumed that the requirements are known, and that 
the cast-iron service from the outlet of meter is a 6 in. one. 
Proceed to run it to the wall where the manipulating cocks 
are to be fixed. Should the position of these cocks be 
shown on paper there will be no need to plot the work out 
on the wall ; but if not, it is as well to do so, and after 
revision the work can be got on with without the possibility 
of mistakes, and completed very much quicker, 

A main cock is fixed to the service above the stage 
line; then a short piece of pipe, provided with a flange, to 
which a chamber, 6 in. square and about s ft. long, is 
bolted. Well soak the millboard in water ere painting with 
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lead mixture to ensure a good tight joint. Leakage must 
not be risked by any such neglect of paint, whether in 
making a flange or a screw-joint, as there is quite sufficient 
gas escaping from the many cocks without adding thereto 
by faulty joints. The chambers are of different lengths, 
cast square or round in shape, and can be obtained having 
a varying number of outlets on the top and bottom. The 
supply from the meter is in the centre, and so they really 
form, when fitted up, a branching tee-piece, already 
described in a previous chapter. This chamber again 
supplies other distributing chambers usually with from three 
to six outlets. One of the chief chamber outlets is 
provided as an extra one against something special likely to 
crop up requiring gas at a future date; the supplies can be 
fitted when needed. By this means gas can be obtained 
without disturbing any other communications. 

Into the chamber screw short pieces of pipe, each 
provided with a main cock, then a further short piece, to 
which the distributing tee is connected. This is again fitted 
with short pieces and cocks of the size necessary for the 
supplies leading therefrom to the lights. In this way a 
great number of services can be supplied with gas from one 
meter. 

In theatres and many music halls this is essentially 
necessary for the requirements of the performance, which 
may need much, little, or no light at a moment's notice on 
the stage or in the auditorium. Many of the good effects 
would be lost or greatly marred if the gasman had to turn 
down every cock provided, as, for instance, on the services 
to the border or flash lights. But by having such and 
similar multiple lights fed from a chamber common to all, 
the inlet cock to any particular chamber is the principal 
regulator of the gas supplied therefrom ; the cocks on the 
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separate services being simply used lo contiol, or stop, the 
supply on any one service when required, and should ihe 
gas be adjusted it remains in that position since the 
principal cock turns the gas on or off. Similarly the J 
supplies to Ihe flash-lights, pilot-lights and circles have to bal 
under complete and rapid control. 

Since strains, when fitting the parts together, cannot I 
always be entirely avoided, use only cast-iron cocks Cited | 
with well ground in gun-mclal plugs. Brass cocks are not / 
strong enough, besides being less satisfaclory in respect to | 
leakage. With the very best of care it is difficult lo prevent I 
ibe cast-iron gun-metal plug-cock fiom leaking, as those 
who have to do with a case of manipulating cocks only too 
well know. A smell of gas Is always self-evidence ol 
leakage, and the belter the connections the less apparent 
will this drawback be. For smaller buildings the chambers 
are built up as directed on page 114, but when of larger 
size than that mentioned the difficulty to gel the many 
joinls sound is not worth one quarter the trouble entailed. 
It is far belter to use a branching-tee, or chamber, which 
is cast in one piece and thus gives much less work, not to 
speak of probable irritation avoided. 

To conslrucl the border lights, procure a length of 
I in. pipe, the width of the stage, and drill and tap holes 
at intervals of 4 in. to suit 5 ft. per hour iron burners, 
Now, the Oash-lights must be constructed out of Jit 
barrel of equal length and fitted with special burners to ( 
give flames similar to those depicted by Fig. 63, Pilot lights I 
are also required, and are formed out of a similar length of | 
J in. barrel. Three or four pilot-lights will be sufficient 
to light the flashlights, which latter in turn ignite the 
border lights. These three pipes, or sets ol burners, form 
one series of border-lights proper, and are fixed withiB I 
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an inch or so of each other (the first mentioned being at the 
top with the other pipes in the order treated below) to an 
angle-iron baiten having sheet-iron fastened to the back of 
it, with provision to take wire gauze or wire netting to guard 
the lights from firing the sky borders, as illustrated in 
section, Fig. 66. The flatHame burners must not be set as 
illustrated, but having the flat side of the flame in a line 
with the pipe. The gas is supplied by means of a leather 
hose having spiral wire inside, which is found to be much 
more satisfactory than india-rubber tubing. 

The sheet iron is sometimes whitened with a mixture 
of whiting and tallow, this being found to stand heat much 




Fig. 66. 

better without scaling off, as is the case when ordinary 
whitewash is used. 

This done, the battens are suspended by means of 
pulleys for convenience, so that they may be easily raised 
and lowered as occasion demands. 

The supplies to the border and flashlights should be 
Jin., while the burner pipe is i in. barrel. The circles are 
usually of a horse-shoe shape, and are best lighted by three 
supplies from a chamber. To do this, run a J in. service 
round each circle, from which the burners of a somewhat 
similar type to those represented by Fig. 64, are directly 
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laken. This Jin. pipe is supplied by running the ij tii3 
supply from chamber to ihe nearest end of ihe service andf 
making connection by diminishing from 1 i in. to J In, 

But before this connection is made two i^tii.1 
tee-pieces must be put on. One to supply the other end'l 
of the J in. pipe on the "0,P." side by running an inch 
service under the stage, reducing to J in. at the point of 
connection. The other supply, also i in., is run round 
inside the balustrade and at the foot of it, to about the 
middle of (he circle, where connection is made by • 1 
diminishing Apiece. Syphons must be fixed at the lowest ( 
point wherever the supplies drop down from the lever 
hoard. Similarly deal wiih the other two circle supplies. 
Should the nature of the plays not permit of the services 
being run in any direction under the stage, as when the 
cellar is used for disappearing subjects, as in transformation 
scenes, or where a portion of the stage is made to drop 
and slide underneath, the pipes would be in the way, if care 
be not taken to see that they are kept together under the 
stage by running them close up to the proscenium line. 

Bye-passes are fitted lo each supply and carried well 
above the laps. 

From the underside of the chamber take a r in. service 
to supply the dressing-rooms, passages, property-room, under 
the stage, and such other places which require gas always 
burning, as will not interfere with the progress of the play. 
All such lights are summed up under one title, it., station i 
lights. They must be guarded by using wire globes, as 1 
naked lights are not permissible in theatres where there ] 
are many articles moved about of an inflammable character. I 
It is usual to have in the daytime, for rehearsals, &c., a form I 
of standard representing a large tee sft. high with a 4 ft. 1 
lop, made out of i in. or J in. barrel, Near the foot of the 1 



PRACTICAL GAS-FITTJ 



'47 



stem insert a tee-piece (iited with a. short piece of pipe to 
which is connected the flexible lube from the supply 
service. The best service to supply the standard from is 
the station-hghts' supply, since the latter is on all day ; and 
it is desirable to have an hydraulic joint for this near the 
footlights. The standard can be fixed by employing a 
piece of cast iron with a hole in the centre, the stem of the 
former being leaded into this hole, thus miking the 
standard portable. The burners are put into the headpiece 
at intervals of 5 m. This form of burner is used to enable 
the manager to see the general effect, and so judge of the 
proficiency of the performers. 

Next come the ground -rows and wing-hghts, for 
which liin. supplies will be required. Three at least are 
necessary, fitted with taps and bye-passes. From each 
of these mains there is an outlet taken to supply an 
hydraulic joint for each wing. There are usually six sets of 
wings, each provided with red, white and green lights. 
Proscenium lights are supplied, three i in. services also 
taken as before, direct from the chamber. The last three 
I in. supplies from chamber are for the footlights, and arc 
generally placed on the wail in front of the stage, but in 
such a way thai when the burners are fitted the flames 
are level with the stage. The pipes, therefore, are below 
the level of the stage and lying side by side. It is necessary 
to note that although there are three services there niust 
only be one row of burners, filled alternately with dear, 
red and green chimneys, the latter being supported 
preferably by a brass clamping gallery, and not a crutch as 
illustrated in Fig. 67. The crutch allows the chimney to rattle 
against it. The object of this arrangement is to get a good 
effect, since if the burners were fitted directly over each 
■ervice shadows would be produced when [he front rows were 
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ligliled. The pipes must be placed close together so as 
mark on each pipe the position of the burner in rolatioiV 
as front, centre, hack, allowing ^ in. apart, which is equal 
to I a in. on each pipe, then through these marks drill and 
tap I in. holes. Now, as the pipes when fitted will he 
about I in. apart it will be necessary to fit on the front and 
back pipes short male and (emale elbows. Make up the 
distance with short pieces of brass tube fitted with another 
elbow so as to bring the centre of this up-turned elbow 
immedialely over the central pipe. The elbow is now fitted 
with a tap and argand burner. The burner that ts fixed 
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Fig. 67. 
directly over the cenlre pipe will require a short piece of 
tube screwed into the pipe to bring it to the level of the 
Other burners. Argand burners are the best for footlights, 
and it they are not fitted with a lever tap, ordinary fin. 
brass laps must be employed to regulate the flames to one 
height. As this kind of burner requires a chimney to 
ensure a good flame, it also affords an easy way of obtaining 
different coloured lights by using coloured chimneys. The 
pipes must be securely fixed on a firm base to prevent 
vibratory motions produced by dancing and other rapid 
movements on the stage, 

The footlights must be screened from the view of the 
audience by means of sheet iron of such width that no light 
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can be seen from the auditorium. It is fixed on its edge 
and given a coat of the whitewash prescribed on a preceding 
page. A better and more artistic method is to have a 
wooden frame fitted with porcelain and mediaeval glass. 
The porcelain acts as a reflector, while the stained glass 
prevents the glare from dazzling ihe eyes, at the same time 
giving a pleasing effect. These lights must also be 
guarded by wi»e netting being fixed from the stage to the 
screen, but a more common way is to use brass uprights 
fixed at intervals along the front of the stage with brass 
tubing lacing them together. As a further precaution 
against setting fire to dresses, brass mesh-net should be 
fastened to the railing. The whole is represented by 
Fig. 67. 

Before leaving the stage the chief supplies for the boxes 
and sunlight have to be fixed alongside the distributor, as 
they are also controlled from the stage, although the meter 
is fixed in the front of the building. Having run a 2 in. 
service from the meter to the stage, a Xp^^ce must be 
put on at a convenient height, so as to carry therefrom a 
bye pass connection to the 6 in. inlet to chamber a little 
distance below the cock (see 2 in. connection number 11). 
The bye-pass must be fitted with a tap as shown in the 
illustration. Fig. 68, which represents the arrangement of 
the pipes so as to distribute gas over a large building. 
Continue the 2 in. supply to the level of the 6 in. chamber, 
then branch off with a tee, on each of which screw 
diminishing elbows by means of nipples. For the 
boxes a i in. and for the sunlight a ijin. service will be 
required, each fitted with cocks. Like all other services, 
except station lights, bye- passes must be fixed, and in 
doing this avoid the method represented in Fig. 52, which 
is unsatisfactory when rapid switching of large quantities of 
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gas on or off is necessary. The sudden pulsations cause 1 
the gas to go out. If, however, the bye-pass gas Is taken 
from below the chamber, or some distance below the cocks 
of ihe branching tee, and then allowed to enter the 
particular services at least 3 ft, above Ihe manipulating tap, 
no marked effect will be noiiced. In the case of the 
bye-pass gas for border, circle and other lights it will be 
noLiced, upon reference to the illustration, that the supply 
(usually I in. or ijin.) comes from below the principal 
chamber, and is run up behind the latter and the other 
pipes from a horizontal feedpipe. The desired number 
of byepass supplies are taken from Ihis, similar to those 
represented for boxes and sunlight, and are constructed 
out of gin. brass tube. 

The auditorium is sometimes lighted by a large 
gasalier, sun-burner, or star-lights. Whichever system of 
lighting is adopted, great care is necessary to see that the 
lights are strongly fi.fed to the ceiling, using extra strong 
bridge-wood. Ventilation in theatres is absolutely necessary 
in order to remove the vitiated air. This is much 
accelerated by fixing the flue or ventilator iniraediatelv 
above the sunlight or other burner, but it must not allow 
down-draughts or rain to enter. The electric sunlight 
does not aid ventilation, and in some theatres the 
auditorium is principally lighted by gas in order to take 
advantage of the heat generated, which causes a draught 
upwards, and so is of valuable assistance in bringing about 
thorough venlilatton. In other parts of the building electric 
light has many advantages over gas in the way of decorative 
lighting. When the auditorium is iighied by electricity, 
ventilation is brought about by the system of forced air. 

A service must also be run to supply the pilot lights. 
In constructing the wing lights see that the coloured lights 
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are placed projecting outwards and at an angle to each 
other, but alternately over one another, since if they were 
not so, the heated air ascending would greatly interfere with 
the steady burning of the flames in the chimneys. For the 
white lights this is not so essential owing to the use of flat- 
flame instead of argand burners. These movable lights, like 
the rehearsal standard, are supplied from hydraulic joints by 
flexible tubing. The joint is formed by boring a i in. hole 
in the floor of the stage at convenient places. It is made up 
by using a piece of ^in. brass pipe 13 in. long; into one end 
screw a bushing-piece, through which passes a 7-1 6th in. 
brass pipe of such length that it nearly reaches the top of 
the i in. pipe and projects through the bushmg-piece an 
inch or two. The 7- 16th in. pipe has a long screw on the 
end that screws through the bushing-piece, to which is 
connected a tee-piece. This body is now fixed to the stage 
by means of a flange sunk flush wiih the floor. A |in. pipe 
about 13 in. long is fitted with an elbow and suitable 
connection for the flexible tubing. This pipe slips easily 
over the 7-1 6th in. pipe, this making a perfect seal when 
water has been added to within a little of the top of the 
annular space around it. The supply is connected under 
the stage to the tee-piece and provided with a stop- 
cock, which is manipulated from the stage level by a 
long key. A plug is also fitted to the X"P*^ce in order to 
remove any water that may get into the supply. When the 
joint is not in use a disc and tube is placed on the inner 
tube instead of the elbow-piece, over which the actors might 
stumble. The joint, partly in section, is illustrated by 
Fig. 69. 

The refreshment - bar is supplied with gas from a 
separate meter, as the catering is generally let out to a 
business firni. From the outlet of the front meter a service 
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is connected lo wbat is itchnically called a "passroeier," 
which latter registers only the gas consumed in ihe bar 
dcparlnient for healing and lighting. The fitting up ol the 
bar is dependent upon the nature of the utensils to be 
heated; but in nearly every case the atmospheric flame is 
used. This kind of burner is seldom made up now-a-days 
by the gas-fiiier, as there are a number of ring and other 
shaped burners on ihe market to choose from at low cost. 
For heating water and coffee, urns are principally employed 
and are fixed on the counter. 

A jet or two should also be fixed on the counter or 
small tables for the convenience of smokers. 

Theatres of any pretensions at all should employ a 
good gaS'litter and not, as is olten done, get a man to come 
in nightly to work the lever board. This latter plan is 
more costly, owing, no doubt, to the fact that the man has 
no interest in the quantity of gas consumed, and does not 
trouble about leakage or anything beyond manipulating the 
cocks. Whereas a man on the premises sees to all taps and 
syphons in the daytime and periodically tests for leakage. 
A gas-filling firm cannot always send the same man, and 
there being so many services in a theatre, some of which 
require occasional attention, that ere a stranger can locate a 
defect a considerable amount of time has often slipped 
away, thus running up a bill for very little work done. 
While a gas-fiitcr on the premises soon knows where to look 
for the defects, and, besides, he can execute extensions or 
alterations as desired by the manager. Illness falls to the 
lot of all men at some lime or other; and should the 
gas-fitter be away, a stranger would have a difficulty in 
knowing which part of (he building was supplied by any 
particular service, and so on. To save great inconvenience 
every service should be labelled with a brass ticket, bearing 
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the name of the lights supplied by it. It is also desirable to 
have the whereabouts of syphons and stray taps stated on 
paper, and hung on the wall near the lever board. 

Music Halls do not require such elaborate fitting up ; 
three or four chief supplies from a chamber or distributing- 
tee will generally be found sufficient. One for the 
footlights; one for the sunlight and brackets of the 
auditorium; one for the station lights; and one for the 
front and the refreshment bars. Occasionally the hall is 
lighted by star-lights and the galleries by wall brackets or 
small star burners. The services are branched right and 
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Fig. 69. 

left and run under the galleries, tee-pieces being inserted at 
about every four or five yards, from which drop down with 
a necessary length of fin. iron piping provided with a 
reducing male or female elbow. The male end is screwed 
for f in. brass, so that the back and bracket can be readily 
fixed. In fixing the sun or star burners, see that the bridge 
wood is securely fastened to the joists ; in all other respects 
the work is similar to that already dealt with. 

In the case of assembly-rooms and town-halls, a 
distributing-tee with three outlets is usually ample, since in 
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these places there is no need of so many supplies. The 
star-lights and wall-brackets are the chief lights to supply. 
A service for the anterooms, passages, and corridor is 
necessary ; and when a kitchen and other apartments are in 
the same building another supply should be allowed for this 
purpose only. Sometimes rooms are let off to private 
individuals, who have the gas measured from a sepaiate 
meter, although the inlet may be a branch from one of the 
chief supplies. 
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CHAPTER XII. 

Gas- Fittings for Shops. 

In lighting retail shops with gas there is no hard and 
fast rule to follow, for everything depends upon the class 
of shop, its magnitude, the amount of work required to he 
done, and the amount of money to be laid out for gas- fitting. 
The work is often found partly done in a new and not very 
extensive shop, as the modern builder goes to the expense 
of running the barrel when the shop is in a skeleton state, 
but it will frequently be found that provision has only been 
made for a centre light and one in the ceiling over the 
centre of each window, unless the future tenant has been 
fortunate enough to settle upon any particular shop before 
the pipes are run. The builder or owner will then make 
slight additions or alterations from the usual number of 
supplies to meet the wishes of the shopkeeper. Again, 
there are many shops built recently or years ago that have 
not had the pipes run through them, including the private 
rooms above the shop, and particularly 'in such cases we 
find that the owner of the property will not go to the 
expense of fixing, what might be, permanent pipes in the 
shop alone. The result being that what pipes and fittings 
are required the shopkeeper pays for ; and consequently the 
gas-fitter, in order to secure the work, is forced to reduce 
his estimate to the lowest possible amount, using, thereby, 
chiefly composition pipes, which are not buried in the 
walls, but simply run and fixed on them. The private 
premises above are seldom lighted by gas, but by oil, until 
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the tradesman sees whether it is worth his while to stay. ' 
Should the tenant leave the premises the fittings, including I 
the pipes, are also taken by him, and in most cases the j 
walls must be \e(t in good repair. 

The fixing of the meter is usually the work of the gas ] 
vendor's men, the outside gas-fitter simply connecting the ' 
outlet with the fittings he may have laid. However, the 
position of the meter in the case of shops is usually under 
the window or on a bracket in the cellar. It really matters 
very titile where it is placed so long as there is room to fit 
and readily manipulate the various outlet laps, as well as to ] 
see the meter index, 

I^rge shops having work rooms, show-rooms, and 
domestic apartments all in the same building, are best 
supplied from a distributing-lee, having the requisite number 
of outlets. Each outlet should supply gas lo the lespective 
branch of the building, so that in the case of the work roo 
or show-rooms, the whole of the lights can be turned out | 
after closing time. The tap on the shop supply, especially 
in such shops as jewellers, silversmiths, and a few others 
which require police inspection periodically throughout the 
night, should have a i in. brass bye pass fitted to it. This 
will allow gas to pass lo supply some burners, the lights 
being turned down to give glimmering flames sufficient, 
however, to enable the police to see through the sighthole 
in the door that everything inside is well. But the author 
wishes to impress upon the reader that these small naked 
flames are dangerous in so far ihat large moihs— which 
have a propensity lo fly to light — can easily extinguish 
them, and gas consequently escapes. Such a case came 
tinder observation once in a bedroom where a little gas 
was allowed to burn as a night light. On waking up, I 
apartment was full ot a gaseous mixture, and after openir.g 
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windows and door for some considerable time, a match 
was lighted only to find that gas was escaping from the 
burner. The latter was lighted and watched, but had not 
been burning long before it was extinguished by a fairly 
large moth. Some people may have actually lost their lives 
by such a means, especially in cases which have been 
reported that the occupants of the room must have 
inadvertently blown out the gas. If lights by night are 
wanted, it is better to use one with a good flame or to 
have the flames guarded. Having strayed somewhat from 
the subject, although of importance and allied to it, the 
experience is of use to others. In some places it is 
desirable to know the actual quantity of gas used for 
business purposes, apart from what may be used in other 
sections of the building, and this can be arrived at by 
fixing a pass meter to either register the gas consumed for 
purposes other than required for the business, or to 
register the gas consumed for the purposes of the business. 
This latter plan should only be adopted when the shop 
is not very large. 

In all shops the method of lighting the window or 
windows forms the principal subject for consideration ; but 
much depends as aforesaid upon the business to be carried 
on, for while inside lighting suits one shop, it will not 
another. A few can be classed together which are best 
lighted from the inside, others again appear best when 
lighted from the outside, but in some both means of 
lighting a shop front are adopted. Those that can be 
classed as coming under the heading of inside lighting are 
prominently lighted by two methods, /.^, reflected light 
from above and direct light. The window illuminated 
by reflected light gives the most pleasing result, since the 
source of light is not immediately in view and often entirely 
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out of sight, consequently ihere is nol that interference 
with one's sight so often exjierienced when looking into a 
window lighted by burners in or a little above a line with 
the eyes. Tho articles in the window are not only better 
lighted, but belter surveyed. This cannot be said of most 
articles lighted by direct light. The shadows are more a 
marked, and the glare from the lights tends greatly to give* 
a window a bad effect Then there are shops that cannot! 
be well lighted by either method, and yel of the two thej 
direct lighting seems to be mostly in vogue. 

As types, take tobacconists', chemists', perfumers', anda 
hairdressers' shops, which appear to best advantage underl 
the influence of reflected inside lighting. Such as clothiers* l 
and manllemakers' shops seem better suited to direct ii 
lighting by using pendants, clusters, or regenerative 
burners; but relatively speaking more flames are required 
to get tolerably good results, for it must be borne m mind 
that these windows extend some distance back into th^ 
shop. 

OiiUide lighting is best suited for drapers', hosiers*, J 
glovers', cutlers', stationers', jewellers' and bootmakers' 
shops, and in classifying these one has to consider the 
action of the gas on the goods and the accommodation for _ 
fitting, as it should be noted that hosiery goods and thK 
like are best displayed in rows in the window from bottom 
to top close to the pane of glass. Cutlery goods if illuminated ' 
Irora inside, get rusty, due to the products of combustion 
condensing thereon, while jewellers and silversmiths find 
that their goods tarnish very rapidly when gas is burned in 
the window, this being due to moisture and sulphurous fumes 
resulting from the combustion of gas. A few are lighted 
inside, but the best and most prominent prefer outside 
illumination, although occasionally a window when cased in 1 
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can be efficiently lighted by reflected light from the top of 
the casing by fixing the burners and reflectors there to diffuse 
the light downwards, thus giving a soft illuminating effect. 

Inside and outside lighting of windows is often 
unnecessary, and where found it is entirely owing to one 
system or the other being faulty. But some shops, as 
fruiterers', adopt the plan to illuminate the stall and street, 
also chemists to show ofl their coloured bottles and so 
attract the attention of passers by. Some shops, as 
tobacconists', employ a large lamp also as a means of 
advertisement. 

In fitting the gas pipes for the first of the three 
methods touched upon it is usual to And the window 
cased in and covered over with glass at about 8 ft. from 
the floor. On these squares of glass are placed two, three 




Fig. 70. 
or more argand burners, or, better, incandescent burners — 
single or in pairs — each being provided with a round or 
square reflector. The reflectors vary a great deal, the best 
being of plain or fluted sheet mirror glass fltted into a frame, 
as illustrated in Fig. 70. In shape they are square, 
rectangular and circular; the circular opal shades being most 
effective for incandescent gas lighting, since they do not 
take up much room, besides being carried by the burner. 

The supplies are occasionally of iron, but more 
generally of compo pipe, for it is easier to work and ^r.^ 
besides being more advantageous in such places. It is very 




cheap and uselul in numerous places where it would I 
awkward to run iron pipe. This is often found ' 
running a finished building, where if soft piping 
be employed, it would be belter to use tin pipe. Although-I 
more expensive, it is just as easy to work with, althougtll 
it melts at a lower temperature than compo. Use the ' 
blow-pipe for making the joints. Jomts are quickly and 
neatly made, but it lakes a practised hand to make good 
and neat connections to fittings with solt tuDc. Tin pipe is 
also better for all conspicuous positions where bends and 
curves are needed, as they can be made smoother, while 
giving better finish to the vrork. When compo is used, it 
is chiefly in the windows that its convenience becomes 
evident, and if nicely dressed and painted will look well. 
However, iron pipe should form the principal supply along 
the window casing, pulling in tees where needed, from I 
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which run short pieces to the burners. Should 
casing not be straight or the burners in such positioi 

that, to fix iron pipe would necessitate many joints 
fittings, ihtn use J in. tin or compo pipe, the branches 
being of g in. tube. Clips should be used to fix all pipes 
that are exposed to view. 

For inside lighting of a shop window it will be found ^ 
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the desired number of brackets (at least two) at 
of the casing, using that form which has an upright 
,le swing, Fig. 71. Fix them in such positions 
that they divide the window into three parts as it were. 
The incandescent gas burner lined with opal reflectors gives 
3 very good light, or the burner provided with a moveable 
pyramid showcase reflector after the style shown 111 Fig, 70. 
This method allows the lop of the casing to be readily 
cleaned by swinging the bracket and burner out of the way, 
Much the same result can be obtained without altering the 
gas supply from the centre of the roof of ihe window by 
fixing, at not less than two feet from ceiling, a shortened 
a-light pendant. When the window is not cased in, the 
pendant should not exceed three feet in length, because the 
higher and more out of sight the burners are the belter 
the effective illurainaiion. Instead of ordinary flat flame 
burners, employ incandescent reflecting burners as 
mentioned above. 

Small windows can be effeciively lighted with a 
reflecting cluster as Fig. 72. According to the nature of 
goods to be placed in the window, so will the cluster have 
to be fixed either siifTor with cup and ball joint. 

As these lights are usually only 18 in. to 24 in. long, 
the reflector or heat disperser prevents a direct upward 
current of hot air, and so protects the roof or ceihng of 
the window from firing. Large clusters vary in length up 
to 4 ft,, and can be obtained also as a ventilating light. 

In all cases where the burners are z ft. and under from 
the ceiling, it is necessary to use a mica or talc coronet 
for ibe top of the chimney or globe, or by fixing to the 
root a copper or tin smoke consumer as a safeguard against 
fire. 

Modern shop fronts are lofty, and the thing to bear in 
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mind is to k.et:p ihe actual source of light directij oat of 
s:ghc, if the best illozninating results are desired. Rather 
than alter burners and fiitings that haTe been fixed 
somewhat low, the illuminating effect is at ooce remedied 
by arranging some kind of dark Talance, with a waving 
edge, near the glass^ cr, as some traders have tried with 
advantage, sticking large bills on the window depicting 
thereon ±e pnces and description of their goodsw Either 
method is good so long as the nature of the business will 
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allow such to t>e adopted. Occasionally the window framing 
is wide enough to take short brackets placed, at distances 
apart, half-way up the window, using a redector between 
the Klass and the burner. The results are fairly good, 
but the shades in such positions become very pronounced 
and mar the result. It is impossible to use gas in such 
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graceful and attractive ways as electric lighting lends iiscif 
to art decorative purposes. 

For outside lighting of shops there are many lamps of 
various designs to choose from, but those which are most 
popular have engraved panes, plain or coloured, with glazed 
opal on the top, containing a cluster of three burners, or 
hj removing the cluster one or two incandescent burners 
can be fitted. Fig. 73 represents such a reflecting lamp 
which also aObrds a means of advertising. They are fixed 
just above or below the name on the fascia-board ; 




Fig. 73. 
never omittmg to screw the Sange to board, as this 
materially strengthens the support, or by running the pipe 
under the fascia-board with "P'P'^*^^ opposite the places 
where the lamps are to be fixed. At every tee-piece a 
■trong clip is screwed to support the pipe and lamp. Then 
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there are lamps with similar back and sides but having a 
benl or curved front, 

AH lamps of this type must be fixed so that the botloni J 
or lowest pgint of them is not less ihan 7 ft,, preferably 8 ft 
from the ground. 

When, however, a draper, say, wants to make his shoiffl 
allractive, it is best done by lighting not only the window T 
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but the street ; and a good style of lamp is illustrated by! 
Fig. 71, which also shows the bracket and the means of J 
fixing. These lamp? are sometimes heavy and must be 
well stayed, and when fixing care must be taken not to 
weaken the support, whether of brick, stone or wood, by 
cutting away too much material, only sufficient to alloir ' 
the back nut to screw up flush if this be necessary. TheB'i 
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connect to the supply pipe inside by means of an 
elbow and cnnnecior. Be very careful when hanging 
a large number of these lamps not to scamp the fixing, for 




Fig. 75. 



if badly fixed heavy winds may blow them down, to ufe 
danger of passln;^ pedestrians. As a safeguard, the bracket 
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is aho supported by a chain or strap-irons. Another thina 
never suppress the supply of gas to such lamps by running 
J in. compo, as is often done, to secure an extra few pence 
pro6t. Such a pipe is far too small, apart from being an ' 
unsuitable pipe ; and above all, see that ihe connectioa J 




Fig. 75. 

is sound, because should these joints leak the escaping 
gas is not readily detected. Supply them from inside if 
possible, and not by capping the pipe which has gone 
through the wall or fascia-board, then drilling and tapping 
a hole in the bracket outside the flange and making 
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connection with f in. copper tube. This is an exceedingly 
bad method and never to be relied upon, as the joint is 
usually a poor one, made tight by excess of thick paint, and 
besides, the lamps also suffer for want of gas. The supply 
should be at least ^ in. iron pipe, and if more than three 
lamps are to be fixed it is better to use } in. to i in. pipe, 
according to the number of lamps, for unless the gas is 
supplied at each end a larger pipe will be required. 
These outside lamps must be provided with a cup and ball 
joint to ensure them being upright, as well as helping to 
break up strains brought to bear upon the fixture by gusty 
weather. 

Another excellent lamp is the " Veritas " gas arc 
lantern, specially constructed for the incandescent system 
of gas-lighiing by Messrs. Falk, Stadelmann and Co, 
Farringdon road, London (Figs. 75). They are constructed 
of enamelled steel throughout, being wind and rain proof, 
and can be obtained for one to five lights. The lantern 
can be suspended from any lamp bracket or swan neck 
pendant, or from the ceiling by using a cup and ball joint, 
since it is also admirably suited for interior lighting. They 
are also good lamps for public street lighting, but the 
suspended patterns, by the use of the swan-neck pendant 
and a ball joint, are the best. The globes for these 
lanterns are of six kinds, /.^., clear glass; obscured; clear 
with obscured centre band; half diagonally and vertically 
obscured; etched and tinted all over; and globes with wire 
netting. As a means of advertising, lettering can be 
engraved on the obscured part of any globe. 

To get effective illumination of shop and pavement, 
the aforesaid lamps should be fixed at not less than 8 ft. 
from the pavement. 

One other method should be mentioned, namely. 
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removable lamps, but they are fast going out of favour, 
partly on account of the trouble atiached to them. These 
lamps are lighter in weight, although somewhat similar to 
those represented by Fig. 73, but have a hanging arm and 
pipe, which is so construnted that it can be removed 
during the day and night. For such outside lamps it is 
necessary to run a service pipe (rom some pan of the 
shop supply to behind the sign or fascia board, having 
tee-pieces let in opposite the places where a lamp top is 
to be fixed. The lamp tops are provided with or without 
flynut and key. Fig. 76 represents the lamp top with 




Fig. 76. 

flynut and key. They are really swivel joints, and are 
sometimes found at both top and bottom of the bracket 
pipe, but more often only at the lop. It is convenient to 
have the bottom litting provided with a tap, as in Fig. 77, 
so that the quantity of gas consumed by each burner can 
be adjusted. 

Inside the shop at some convenient place fix a stop 
cock, so that when the lamps are not required the gas 
can be turned off and the Jamps taken inside. The 
drawback to these fittings is thai, in the daily operation of 
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taking the lamps up and down, the plug of the swivel 
gets dirty and more or less abraded by use, and if not 
kept clean and well greased with tallow the joint is sure to 
leak. Another thing the gas-fitter should bear in mind, 
when ordering these outside lamp tops, is to see that they 
are interchangeable, then, when fixed, it will not matter 
about any particular lamp being hung always from the 
same top ; the plug should be tight in any socket until it 
gets very much the worse for wear. 

When a jamb rail has to be fixed in a shop window the 
exact width of the window must be taken, less the amount 
represented by the blocks, which should be screwed to the 
side of the window, especially if end plates are not supplied 
with the rail. The true length of the rail is then known 
and is made up and charged for at so much per foot run ; 
also extra for each complete body and bracket or additional 
light. The rail may be partly fixed at one end, and in fixing 




Fig. 77. 

the other end a spirit level should be used in order that it 
may be adjusted to a horizontal position. The supply pipe 
must be brought through or run on the side of the window 
and screwed into the end of rail. When the rail has to 
carry many lights see that the supply is ample by reference 
to the table, previously given, as to size of pipes and lights. 




Sometimes ihe rail must be 6xed to the roof or ceiling 
of the window, and in such a case it is usual lo have a 
supply ol gas by both down rods. The down-rods cannot 
always be fixed to come opposite the ends of the lai! owing 
to the gas supply having previously been run ; then the 
necessary length of rail can be made up by extending right 
and left of the two down-rods. This will add to the 
appearance of the tail, especially if finished off with 
ornamental turned ends or by fixing the extra light at the 
extreme ends. This method answers quite well and 
effectively, but it is not advisable lo extend the rail more 
than will just carry one heavy body and light, which may be 
fixed between the end of rail and down-rod, or, as stated 
above, at the extreme end. The lights are set Tetticaliy on 
the rail or taken therefrom by horizontal or curved rail- 
brackets, according to the tastes of the customer. For good 1 
brass rails, cup and balljuints should be employed under' 
the ceiling plates. 

A second and cheap form of this rail is made up of { in, 
to a in, diameter wrought iron tube, and is found in 
drapers' and boot and oil shops. The size of the tube J 
depends upon the use the rails are going to be put to besides J 
carrying the lights, and the weight they have to support, 
since in these shops they are useful as a means of exposing 
articles for sale. In these cases the lights are few and far 
between ; and as the gas will be conveyed to the burners by 
these pipes every care must be taken with the joints in order 
that they may be free from leakage. Use the paint mixture 
freely and screw the various connections tight home. If the 
weight they have to support be rathei heavy, see that the 
down-rods are securely fixed to stout bridge-wood between 
the joists ; and when these rails are long and con 
they should be supported at every yft. ran ol rail. Thegi 
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need not be supplied to every down-rod when this means 
of support only is adopted, but alternate will suffice — 
capping the pipe above the bridge- wood— since the rail will 
be of greater cubic capacity than is needed to adequately 
supply the number of burners on it. In this class of work 
it is best to dispense with the cup and ball joint, the rail 
being fixed and left stiff. 

The pipes should be cleaned and freed from dirt, then 
coated with a suitable enamel, according to the class of 
business ; as, for an oil shop rail, red enamel ; for a boot 
shop, black enamel ; and for a draper's rail, which would be 
of lighter construction, a light blue green or brown. 
Finished in this way the rails have a much more pleasing 
result Brass tube is occasionally used, but it is a needless 
expense and not so strong as iron tube, although polished 
brass looks well when new. The position of these rails 
remains with the shopkeeper, for it depends upon the 
magnitude of the business done as well as the tastes of the 
individual to be considered. In one shop the rail is fixed 
between the counters, while in another shop a rail is formed 
nearly over the centre of each counter. The height is 
usually one of general convenience, t.e.^ 6^ ft. from the floor. 
The third form of rail is one used by provision merchants 
and others who expose their commodities outside and, in 
fact, seem to transact nearly all the business on the 
pavement. This class of rail, without exception, is always 
of iron barrel, sometimes fixed stifi at right angles to the 
building, from one side of the window to the other, or in a 
similar position, but using a strong pendant top, placed 
sideways at each end, the nuts facing each other so that the 
rail may be pulled up when not in use for lighting, and 
when in use it is kept and supported m a horizontal position 
by fixing a chain to the fascia-board and looping the other 
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end round the centre oi ihe rail, A third way, occasionally 
approved of by shopkeepers, is to fix to each side of the 
window a lamp-top with a fly-nut, somewhat similar to 
Fig. 76. The plugs ate removed and screwed on to the 
rail arms; this done, the rail is lifted up and dropped into 
one of the lampiops already fixed in position, the other 
being temporarily 6xed, without strain on any part, in a 
horizontal line with the first. This can be best judged by 
looking at it from a distance, since to measure up the 
wall often causes the rail to be out of the horizontal and 
consequently unsightly. Lift the rail ofTio see that it will 
go into the sockets easily again, then securely screw up both 
tops, adding, the fly-nuts. Should the rail be long use a 
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Fig. 78. 
chain or rod to support it in the centre. This rail can^ 
now be easily removed and taken in at closing time. 

A very efTective rail is one placed inside the window, 
rather more than halfway up the pane and four inches from 
it. The burners are screwed directly into the iron pipe 
at distances of from 4 in. to 6 in., and at an angle of 
2$ degs. to 30 degs. from the vertical. Fig. 78 shows the j 
arrangement and methods of fixing. 

However, in all these three ways the gas is manipulated "l 
from inside the shop. Iron burners are used for ou 
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rails by drilling and tapping holts at spaces of from 2 in. 
to 6 in. apart along the rail. Bray's and other makers' 
better class burners will not stand rough usage ; besides, 
they may be out in all weathers when fitted to the rail, and 
experience teaches that when the cotton gauze gets wet the 
burners fail to act. But while slit iron burners rust and 
require repeated clearing by passing through the slit 
stout note paper or fine watch spring, as well as giving a 
poor light efficiency for the quantity of gas burnt, they 
withstand a fair amount of rough usage, and for this reason 
are principally employed. Bray's burners will answer all right 
if the gauze be first removed ere fixing, as the tips are 
not subject to weather corrosion, but care must be 
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Fig. 79. 
exercised not to knock them m the daily handling of 
the portable rail. No method of rail lighting is economical, 
for the illuminating value per cubic foot of gas is scarcely 
two candies, a very poor return nowadays for the quantity 
of gas consumed. 

The general method of lighting the interior of shops 
is by 2 to 6-light pendants (Fig. 79), star burners, and 
occasionally by regenerative lamps. The pendants are 
placed in the centre of small shops and in rows down 
between two counters, or one row over each counter in 
large shops. The method of fixing has been dealt with in 
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a previous chapter; mention here need only be made of 
■he fact that tested cup and ball joints, lirst taken to pieces 
and well greased with tallow, must be always employed, 
as this allows ot ihe pendants being set in any position 
to the counter, while should anything strike them they will 
yield to the shock. Star-lights (Fig. 80) are fixed the 
same as penaants. 

To fix counter pillars use a brace and bit to bore a 
hole in the counter to allow the plate to be sunk level 
with the top, the gas supply screwing into plate under . 




Fig. 80. 

the counter. The plate is fixed by screws to the counter, 
and the pillar screwed into the plate, using a leather washer 
to ensure the joint being gas-tight. 

Shopkeepers as a whole complain of their large gas 
bills, and a convenient way to reduce these is to reduce 
the pressure, and consequently the quantity, of gas 
passing through the meter. High pressures on ordinary 
burners do not increase the light to anything like the 
proportion one generally imagines, but, on the contrary, 
reduce the efficiency of the burners. It is this which 
causes the consumers to complain that the illuminating 
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r power is worse than formerly, while the consuniplion 
has, according lo meter, increased in spile of ihe fact 
that no extra burners have been used. This pressure can soon 
sweep away a reduction in the price per i,ooo cubic feet 
of gas, and cause the bill to be as large as formerly when 
the price was possibly 3d. per 1,000 cubic ft. more. The 
gas companies are not lo blame, the remedy lies in the 
consumer's hands — reduce the pressure at the inlet or 




Inlet Safety Double Cillck Gas Regulator. 
Fig. 81. 
I outlet of meter. Too little is equally as bad as too much 
pressure, and for this reason the controlling authorities 
compel the gas companies to supply gas under adequate 
water pressure. Some people think that gas companies 
give with the one hand and take back with the other in 
such preponderance over the giving as 10 nullify entirely 
the benefits of the gift of a reduction in price. This is 
quite a mistake. However, many shopkeepers go to the 
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expense of from ^5 10s. lo £fi 10s., according to the size- 
of ihe so-called improved inlet double check gas regulator 
ihey adopt. These are made by Messes. Slatter and U'atkins, 
and by Messrs, Carnaby and Co. All these apparatus pretend 
to do is to check, not govern, Ihe quantity of gas enteriDj 
ihe meter, and therefore the full control of the gas ihrougl 
out the building is not achieved. Any alieration in the initial,' 
pressure at once affects the quanlily of gas passing thtti 
iniet cock ; but this they do accomplish, they remove 
the bulk of the pressure so long as sufficient burners take 
away all the gas passing. When the burners tail to do 
this comfortably {7-iolhs pressure), pressure accumulates 
on the outlet, and augmented consumption follows. They 
offer great convenience m that they can be fixed in any 
position of Ihe shop, so that it is no trouble to 



^ 




key for more or less gas, and in this lies the double , 
check. 

This dial, shown open. Fig. 81, is put 
communication with the inlet cock of meter by means I 
of cords fastened to a lever fixed on the cock, so that 
by turning ihe key the cord is wound up and released \ 
at one and the same time, according to which way it is 
turned, Slatter's regulator has a stop action lilted inside, 
consisting of a lever acting on a notched wheel by which ^ 



PRACTICAL GAS-FITTING. 



177 



the consumer can prevent employees turning on more gas 
than is allowed by means of the key. There is a broad 
shaded hand to indicate to what extent the tap can be 
turned, and it is impossible to wind the black hand past 
this amount ; herein lies the primary check. 

Now by means of a good governor fixed on the 
outlet of meter there can be no such variation in the 
consumption due to augmented pressure in the main 
service. They can be set to any pressure which can be 
altered at will One thing governors must be fixed quite 
level or they are liable to work unsteadily. 

Fletcher's governors, Fig. 82, are fitted with gland 
screws, which renders the task of fixing a very simple 
one. They cost less than half the price of the aforesaid 
regulators, and are made to take the usual sizes of iron 

pipe. 
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CHAPTER XIII. 
Gas-Fhtings for Schools. 
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This is a subject which has not been 
vorked out, for in practice various methods prevail, 

of which give most unsatisfactory results. In dealing i 
a subject hke this, the gas-filter is seldom, if ever, 
consulted as to the method of lighting, but simply called 
in to develop the scheme of the architect. Also, there are 
many kinds of schools which may be divided into four 
distinct groups : (i) those under State or Public control, as 
Board Schools and Poor Law Institutions; (z) boarding 
schools and colleges for the three classes of community 
throughout the country, generally controlled by an elected 
body of governors; {3) technical day and evening 
insiLlutions, as polytechnics, controlled by both private 
and public educational committees ; and (4} private 
schools and colleges under the control of the proprietors 
or teachers. Much attention is now paid to the health 
of the scholars or students attending the schools coming 
under the first three groups by the Education Department 
of the Pri\7 Council and the other minor authorities; but 
there is no control other than a purely sanitary on^ 
similar to that afi'ecling ordinary dweihngs over privatd 
schools. 

There are other defects in schools besides the lighting* 
arrangements, but the gas-fitter need only study the n 
of lights and how best to distribute them in the interesttj 
ol efficiency and economy. Before going into the actuali§ 
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fitting of the pipes, it will be as well to consider the 
requirements of the Education Department of the Privy 
Council in relation to the size of the schoolrooms and 
the arrangement of the desks, because these materially 
influence the mode of lighting. The rooms require to be 
18 ft. to 22ft. wide, and it is stated that if the width does 
not exceed 20 ft, the desks must be long and to form three 
or four in a group. If the room be 22 ft. wide, then dual 
desks, with 18 in. gangways between the groups. When 
dual desks are used, they being 40 in. long, then the 
space between them for gangways need only be 16 in. 

Schoolrooms vary in height from 9 ft. to 14 ft., but 
there is not much advantage to be gained by exceeding 
12 ft Considering that the schools are used in the evening 
as well as in the daytime the question of ventilation and 
heating must be considered. In lighting schools by gas the 
air is not only warmed but rendered more impure by the 
products resulting from its combustion, unless there is 
proper means of ventilation. A cubic foot of coal gas 
yields on combustion in the ordinary way half its own 
volume of carbon dioxide, besides varying quantities of 
sulphur-dioxide and watery vapour, depending upon the 
quality and purity of the gas and the kind of burner 
employed. Cubic space, then, is of great importance, 
and so far as board schools are concerned the regulation 
minimu:n allowance is 80 cubic feet per head, 
corresponding to nearly 8 square feet of floor area per 
child. This is a very low standard, and requires that the 
air must be changed constantly in order to maintain it 
in a state of purity, without at the same time causing 
draughts or a lowering of the temperature. Schoolrooms 
should have 200 cubic feet for each child, and for each 
lad in a public school 400 cubic feet, but the usual 
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cubic space provided is 130 cubic hei, with a floor a 
corresponding to lo square feet per head. 

The Sighting of schools is of the greatest importance. 
In the daytime the glass of the window, exposed to the 
open sky, should be at least equal lo one-ninth of the 
floor area, and certainly not a fifth or a sixth as advocated 
by some writers, under which conditions the rooms would 
be difficult, if not impossible, to keep warm. Now the 
light entering windows of (his size is equal to 4 to 5 
candles at one foot, but this is too high a standard to 
attain by artificial lighting, besides, it is more than 
required for schools and lecture theatres, let alone the cost, 
A room is considered well lighted when there are no 
shadows or rays oi light to dazzle the eyes. A useful rule 
arrived at from practical observation is to allow one candle 
for every three square teet of floor area. This is sufficient 
for all schoolroom purposes, and for most large rooms where 
ihe walls are of a light colour and not much more than 
1 2 ft. high. Should the lecture rooms be high and somewhat 
dark allow one candle for every ?J square feet of floor area. 
As previously referred to in an earlier chapter, the colour of 
the walls has much to do with the illuminating efft^ct, but 
in schools the colour is nearly always the same, and 
consequently need not affect the rule as applied to schools. 
The latest up to date school has the inside wails of white 
glazed bricks. This is the best possible, though somewhat 
costly, but in the long run does not appear so, since there 
is no white or ochre washing of the walls, simply a sponge 
down and they are as clean as on the first day. They 
have another advantage, in that the amount of light lost on 
ordinary wails is here reflected back into the room, giving 
a good eflect. 

The systems of lighting suitable for schools can 
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be classified as (a) one direct source of light ; {b) many 
direct lights distributed about the room; (c) bracket or 
lateral lights ; and (d) indirect illumination. 

As to (a) system, briefly, it is not to be recommended 
for schools since it is most unsuitable for reading and 
writing, as the shadows are unpleasant and troublesome 
and the illumination is not uniform. The burner has to be 
high up to avoid the radiant heat affecting the children's 
heads, and even then the wall maps are badly lighted, (d) 
This system is by far the most general method of lighting 
schools, which has been done by fixing indiscriminately 
pendant lights of various sizes. But there seems to be no 
definite rule to guide one in coming to a decision, for 
much depends on the height of the room, the number and 
position of the gas flames and the colour of the walls. 
Many eminent men, as Siemens and Varrentrapp, have 
investigated the subject, and each recommended a different 
number of lights to so many scholars on forms. It is now 
a very costly method. By the use of regenerative burners 
a much better eflfect is obtained at less cost, (c) Single 
bracket lights are often used for lofiy rooms or for rooms 
having a gallery, in which case they are usually best fixed at 
distances round it, thus lighting both the centre and under 
the gallery. The great objection to this method is that 
many of the lights interfere with one's view of an object in 
the distance, and doubly so if the source of light is a 
powerful one. There is still much to be learnt about this 
system. The chief point should be to keep the light high 
up and allow all direct light to travel unchecked into the 
room, but guide or reflect into space that light from the 
fiame which is nearly all lost on the wall, (d) This is the 
best way to illuminate any room, especially a large one, for 
every part of it seems to get an equal amount of light 
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One great advantage of reflected light is that shadows are ' 
practically nil. Persons accustomed lo naked flames in a 
particular room, and then seeing the cflect by diffused light, 
can scarcely realize the result, for it is so pleasing, though 
at first strange to the eyes; yet how comfortable 1 This 
comfortable sensation is remarkable, and all because the 
direct rays of light have been altered into indirect and with 
a corresponding reduction of shadows. This method of 
lighting is not sulTiciently patent, but it will be generally 
adopted ere long. The advantage to children lies in the 
fact that they can see maps and experimental data on the 
board without interference from bright rays of lighL 
Besides these benefits, there is the cost to the public to i 
consider, which, in this case, is about J to J of that ' 
incurred by direct ilat-flame lighting. 

The running of the main service is the same as for 
other buildings, and also the fixing of the meter. The 
meter is best enclosed by a cupboard, and the various 
cocks, especially if grouped together by a " lever board." 
In one or two cases it has been thought best lo have a 
little place built, entirely away (near the gate) from the 
main building, in which to fix the meter, so that the gas 
can be shut off after locking up. The outlet service is 
[hen run underground to the school, all branching-off being 
done inside as needed. 

For school-rooms then, fix only a-light pendants fitted 
with Welsbach incandescent burners, having milk-white eye 
screens, as the Cosmos or the Boston fitting, which includes 
reflecting shade, eye screen and support, costing 3s. each, 
retail. When incandescent burners are not desired, the 
ordinary flat flames should be screened with refltcling glohfi. 
These latter increase the illumination of a room 30 to 50 
per cent, as compared with the use of ordinary globes. To 
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be economical, yet efficient, incandescent buiners should be 
governed at the burners and not anywhere else. By so 
doing the pressure will be equalised throughout the 
building. The type of governor known as Borradaile's 
is a good one for this purpose, and not liable to get out 
of order. They should be bought adjusted to pass 
3I cubic feet of gas per hour under i in. of pressure. 
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Fig. 83. 

Supposing a room 36 ft. long X 22. ft. wide X 12 ft. high 
required lighting. First find the area of the floor, 
36X22=792 square feet, and according to the rule given 



above we require 



792 _ 



3X40 



=6J Welsbach chimney burners. 



The six lights should be arranged as per illustration, Fig. 83. 
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Fig. 84. 

They will emit a normal lighting value of 240 candles for 
the consumption of 21*6 cubic ft. of gas per hour. If, 
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however, ordinarj' flat-flame burners had to be fixed, the I 
number would be '^-=16 consuming s f'- per hour, or I 
yielding 160 candles from the consuniplion of 80 cubic 




Fig. 85. 

feet of iScandle gas per hour. Four 4-lighi pendants 
should be fixed in the position shown in plan by Fig. 84. 

The difltrence in the cost of the two systems is 
very marked and greatly in favour of the incandescent light 
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by 58 cubic feet per hour, and an increase of light equal 
to at least So candles. 

The rule applied in the second case is the area in 
square feet divided by 50 which gives the necessary 




Fig. S6. 
number of flat fiame burners consuming 5 cubic feet of 
gas per hour for ordinary lighting. 

Taking a modern board school which may have 
class-rooms on each side of a general hall, the lighting can 
be effectively done by using reReciing pendants carrying 
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two or raore Welsbach burners, as in Figa. 85 or S6, 
The hall being 70 ft. long by ii ft. wide, it would require, 
according to the rule given, twelve incandescent burners to 
properly light it, if the walls were coloured by ochre ; but 
when the walls are of white glazed bricks a large amount of 
hght is saved by reflection, so that ten burners will be found 
enough, if they are equally set apart down the centre of the 
hall, usinR only 2-lighl incandescent pendants similar to 
the pattern illustrated. Where the inside walls of any 
building are of white glazed bricks it will be quite sale to 
alter the rule given to 4 square feet of floor area per candle. 
The lights must be fixed g ft. to 10 ft, from the floor, and 
each pendant provided with a cup and ball joint, 

For the small class-rooms, having ochre-washed walls, 
the size being, say, 24 ft. long by 20 ft. wide, we would 
require 

^^ =- ^ ° - =— = 4 incandescent burners, 

constants 3X40 3X40 3 

which can be fixed on to two a-h'ght pendants in such 

positions as will equally divide the room, as in the centre 

of each half of room. Fig. S4, which is between the plan 

of pendants shown. The pendants which give great 

satisfaction are of the pattern represented by Fig. 87, but 

the burners to be provided with milk white eye-screens, 

thus securing indirect lighting. 

The services are tun to the several floors and rooms 

during the building of the school, which greatly assists the 

gas-fitter in making good fixtures. The many different 

ways of constructing the roofs and floors of schools 

somewhat varies the method ol running and fixing the gas 

pipes. Schools with only one floor have either couple close 

roofs, collar beam roofs, king post roofs, or composite roofs 

of wood and iron. In the first mentioned the pipes should 
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. the ceiling joists, and the branches therefrom 
dropped down through the ceiling by the side of a joist, if a 




bridge-wood be not needed on account of the position of 
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the lights ; but where ttie latter is not used, see that the 
pipe is fixed by a hook or clip to the joist to prevent side 
swing, and immedialely under ceiling fix a cup and ball 
joint. The bridge-wood is really not needed as a support 
when the pipes run at right angles to ihe joists, but is 
used simply to prevent side swing when the drop from a 
tee-piece comes between the joists. The collar beam roof 
in the case of schools or chapels is generally matchboarded 
and varnished. The pipes are run above the collar, which 
latter is a support for the rafters, and to carry a ceiling if 
necessary. This form of roof has the advanTage of adding 
height to the room below, and when boarded and varnished 
is a fairly good reflector of light. 

A gimlet is passed up through the boards directly over 
the desired positions the lights have to occupy. Holes, equal 
to the size of the pipe that has to pass through ihem, are then 
bored through these places. They should not be excessively 
large as they become unsightly and of no support to the 
down-pipe. In all cases of wooden roofs when the supply 
is run out of sight, the holes through which branches or 
pendant rods go, should be cleanly bored and of the right 
size. Composite roofs are now more common, the lies of 
trusses being usually of wrought iron, because of its tensile 
strength as compared with timber, and besides, they are ot 
less weight. When so constructed they seldom cany a 
ceiling, but are left "open," consequently all pipes are 
visible and fixed along the roof from collar to collar, or from 
tie-rod to tie-rod as the case may be, the pipe being painted 
the same colour as the other ironwork. In consequence of 
the long stretch between the supports the pipe has to be of 
a larger size than is necessary to supply the tights with 
gas in order to prevent sagging. For this reason then, the 
supply-pipe is olten run along the roof near the feet of ili 
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nflen, and by meatia of a tee-piece put in the supply, a 
■eirice is run along the de-beam or rod to where the 
drop-down ia wanted, screwing thereon a round elbow. 
Careful fixing at this point by means of a clip is absolutely 
□ecesnry. 

SclKxris with two or three Boors require the same 
treatment, as it only necessiutes the use of tee-pieces in the 
risii^'iiiain serrice for the separate floors. The cc»istruction 
of the second and third floors, which also forms a ceiling 
for the first and second respectively, aflecta the method 
greatly. Floors and ceiling of wood and plaster need no 
description ; but many of the modem schools and factories 
have fireproof floors or nearly so, by being constructed of 
steel girders and binders, havinj; concrete laid with 




pitch-pine wood blocks. The girders, which are often 
framed, give the ceiling a panelled appearance. On these 
girders the gas-pipes are slung and fixed by clips and set 
screws. Each pipe is fitted with an elbow and ball joint. 
In the central hall the lights would form a line down the 
centre, one pipe from each girder if required serving the 
two lights. The class-rooms are similarly treated, except 
that each room should have a bye-pass cock fix«l at 6 ft. 
fiom the floor, in the comer where the pipe lises, so that 
the gas can be shut off when the room is not in use or 
has been cleaned. The object of the bye-pass is to allow 
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a little gas lo pass to supply the incandescent burners. 
The buildings being high'the pressure of gas is augmented 
in the lop rooms, causing more gas to pass through the 
bye-pass, and this — unless checked by the adjusting screws 
on burners^often amounts to such quantities as will 
blacken the mantles, the black deposit being carbon, the 
result of incomplete combustion. The rooms are supplied 
with two or four incandescent burners or their equivalent 
in flat flame burners. 

Cloak rooms and lavatories on each floor require two 
guarded, 5 ft. per hour, flat flame lights ; for this purpose 
tun i in. iron pipe. Each set of stairs must be lighted by 
placing one light al the top, one at every aiternaie landing, 
and one at the bottom. These lights are supplied by iin. 
iron pipe taken from a Jin. rising pipe, which latter also 
supplies the cloak rooms situated near ihe stairs on each 
floor. The lights must be guarded by wire globes, to screw 
on elbow, and with or without tin tops, as shown in Fig. 
88, depending upon whether the flames are near woodwork 
above. 

The upper and lovfer teachers' rooms must also be 
provided for by running a supply from the above service 
or from the nearest class-room. 

The stop-tap fixed in the rooms must be supplied with 
a chained key, or as some prefer, one T-'*^y f°' ^^^^ ^°oi 
kept in a convenient place, but out of the reach of the 
children. This and all other keys and taps should not be 
placed higher than 6 ft. from the floor, as this is quite high 
enough to be out of reach of children yet within reach of 
adults. 
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CHAPTER XIV. 

The Lighting of Churches and other Buildings 
Devoted to Religious Purposes. 

The architecture of churches calls for more decoration in 
gas-fittings than is deemed necessary for chapels, and while 
art metal-work is considered proper for decorating 
gas-fittings that are used in ecclesiastical work, so much 
of it is not so essential when incandescent lighting is 
adopted, as the latter fittings have in themselves a more 
pleasing appearance. Churches vary greatly in their 
architectural design, partly on account of their importance 
as to whether they arc abbeys, parish or relief churches. 

The choice of gas-fittings for any particular edifice 
should be influenced by the surroundings, adopting only 
those which harmonise and lend themselves to the 
beautifying of the place. Some do not consider economy 
or comfort when deciding upon the method of illumination 
for places of worship, only the number of lights to be 
distributed according to the area of the floor; consequently 
some of the congregation have to put up with the full glare 
of the lights, which in reality places the preacher in partial 
obscurity so far as they are concerned. Most people know 
how diflScult it is to sec in the dark when a candle or light 
is carried in front of one, but when it is raised above 
the head the light does not impede the vision, and the 
place seems better illuminated. Things are always seen 
to more advantage and with greater ease when the source 
of illumination is hidden from the eyes. One of the 
most common defects in churches and chapels lies in the 
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location of the light or lights for the pulpit or rostrum. 
Frequently the preacher is seen with difficulty, or he is 
uQcomfortable because he cannot see the congregation well, 
and handicapped because he cannot impress his sermoD 
by gesture owing to the position of the lights. 

Incandescent lighting has considerably altered the old ^ 
style of gas-fittings and usual method of arranging them in 
churches, but for all this many clergymen prefer the 
flatHame lighting, since it has the advantage of causing less 
trouble. The adoption of Welsbach lighting in churches, 
especially if placed high up, as the pendants should be, 
causes a good deal of trouble in keeping clean and are 
rather costly on account of the maintenance of chimneys. 
By employing the new burner no chimney is required. 

The usual church fittings comprise pillars fixed on 
the pews, standards fixed to the floor, pendant, corona and 
bracket lights. There are a few churches with rows of jets, 
similar to those used for illumination purposes, placed above 
the arches or round the columns. This method only lends 
itself to large buildings, and then the illumination is obtained 
at great cost, although the plan is considered by many to 
offer particular advantages for lighting sacred edifices 
because of the many flames having a decorative effect. 

The fixing of the meter is in a corner near to where 
the supply will enter the building, sometimes in a 
cupboard, or left exposed. If the meter be conveniently 
situated a distributing tee, with two or three outlets, may 
be fixed on the outlet of the meter, one to supply the rows 
of pendant or corona lights on each side of the nave or 
middle aisle, and one for the brackets and other lights in 
the chancel. Instead of a distributing tee being fixed, 
simply put in lee-picces at the most convenient places, as 
if the meter be near the side entrance (chancel side of wall), 
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put in a tee to supply the chancel, then run below the 
floor to the corner of the side aisle, putting in a tee to 
supply that side of the church, continuing with the same 
size pipe right across the floor to the opposite corner, rising 
by means of a round elbow to about 18 in. above the floor 
level. Screw on a reducing tee, having ^in. centre to 
supply the bracket lights in the side aisle or under the 
gallery. Galleries are not generally placed in modern 
churches, but where they exist bracket and pillar lights 
are most usually employed. Assuming that the aforesaid 
service is i^in. in diameter, on which i^in. X ^in. 
diminishing tee has been screwed, continue the i^in. supply 
by adding a 4ft. length, then screw on a Carter's valve. Fig. 
89, fitted with fin. bye-pass, so that the lights on the 




Fig. 89. 
middle aisle may be reduced during the sermon or when 
required. The supply is run up the corner of the wall, 
and by means of round elbows, bends, or sets, work close 
round the beam of the roof, finally penetrating a hole cut 
through the brickwork of the party wall above the arches. 
Here screw on a diminishing elbow or tee-piece i Jin. X lin., 
continuing with a i in. pipe along the top of the set-off" 
course of masonry above the arches, inserting immediately 
over the centres of the arches a lin. X Jin. reducing tee-piece, 
the iin. opening facing the other side of the aisle. For the 
last pendant supply screw on an elbow. The i in. pipe 

N 



must be fixed to the wall with hooks at inlcivah of about ' 
every 4ft., seeing that one is fixed dose up to each tee-piece. 
The pendant is hung from a suspension bracket, which must 
be carefully fixed by plugging the brickwork ot masonry. 
In cutting the holes avoid larger than will be covered by 
the bracket arms, the ends of which arc ornamented by 
being curved round, or somewhat as in Fig. 90, which 
represents one form of suspension bracket suitable for 
connecting to a supply coming through the wall. 

Be particular to notice that the depth of the brackets 
are alike, otherwise the down-rods of the pendants will 



Fig. 90. 

not be in a line. From the tee-piece sctev a short length 
of pipe to a Utile beyond the eye in the bracket and drop 
down by means of a round elbow, then a further short 
piece, to which connect a cup and ball joint, having 
previously examined it for soundness. From the ball joint 
contmue with one long pipe to the pendant or corona, 
which should be 10 ft. to 14 ft. from the floor, according 
to the height of the church. When the pendant is not 
fitted Kith a lever lap having ring ends, one must be put in 
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the down -rod about 2 ft. above the lights. Deal similarly 
with all the others, taking care to have the lights at one 
height, and central so far as the arches are concerned, 
and that all joints are well painted and screwed 
tightly home. The pendant should not have less than four 
arms, each provided with tripod burners similar to one 
of the patterns shown in Fig. 91. 

The side aisle should be fitted up by screwing into 
the tee a 4 in. X ^ in. short-piece, then an elbow 
looking down, to which connect a i in. Carter's 
valve, not necessarily with a union, but fitted as 




P'iG. 91. 

before, with a bye-pass. Now continue directly down 
with ^ in. pipe, using a bend at the bottom, from 
which run the supply under the floor down the side of the 
aisle, inserting a ^ in. by ^in. tee opposite to where a bracket 
is to be fixed, which should be between the windows. 
From the tee-pieces run up on the face of the wall J in. 
iron pipe to the height of the bracket, namely, 6^ ft. from 
the floor. Should two tripod lights be required, a ^in. 
tee piece must be screwed on the rising pipe, from which 
Sin. short-pieces, each provided with an elbow are fixed. 
Into the elbows screw specially bent 9 in. pieces, to form 
the brackets for the burners Taps arc fixed either on each 



ig6 



PRACTICAL GAS 



bracket or only one on the rising pipe, in which case it 
would be a female tap with a short wire lever, and not k 
thumb and finger top to the plug of the tap, as it is seldom 
used. The whole of the brackets are similarly made up, 
using ornamental iron clips to set the work off, unless art 
metal, single or double-arm brackets are desired, as in 
Fig. ga. The whole of the side lights are manipulated bjr 
the Carter valves and bye-passes, all other laps being left 
on unless incandescent burners are used, when it will be 
found best to use the individual laps, there being no real 
necessity for turning down ihe lights owing to the economy 
of these burners. In fact, this is really a drawback to the 
incandescent system, that the lifiht cannot be so easily 




Fig. (jz. 
reduced to meet the requireraenis of a church. Of course 
the valves can be closed a little, and this will remove the 
bulk of the pressure and curtail consumption of gas. 
The opposite side of the church is fitted up in like 
manner, except that the pulpit light must be provided for 
by running a 1 in. service from the ij in. pipe between the 
Carter's valve and the lee-piece, so that there will be no 
reducing of these lights when the others are checked. There 
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seems no decided rule about the side or position of the 
pulpit. In one church it is on the left and in another on 
the right-hand side, more often on the latter side of the 
middle aisle. The supply then would be taken from the 
comer near by and run up the columns usually abutting the 
pulpit, and fixed so that the rays of light come as it were 
over the left-hand shoulder. When no such column exists 
then the next best plan is to suspend the light from above, 
or fix it to the side of the gallery, if such there be. Avoid 
fixing directly on the pulpit, thus allowing nothing to be 




Fig. q3. 

in the way of the many preachers who in time will occupy 
this position, each having a more or less different style of 
delivery. If the pipe has to be fixed to the pulpit keep 
it out of sight as much as possible. One incandescent 
light or a tripod flat-flame light is ample for the purpose 
of illuminating the pulpit reading-desk. 

In lighting the chancel the same means of illumination 
should be adopted as in the aisles, consequently a tee-piece 
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instead of an elbovr filling would be screwed on to Ihe 
pipe projecting through the parly-wall above he arches. 
Should the set-off course of masonry be continuous the 
fitting would be precisely similar to that already described 
for the middle aisle. This will furnish the chancel, but 
where on each side of it there is a chapel, wall brackets 
will also be necessary. These are supplied by running a 
separate supply from the meter, unless the whole of the 
chancel is supplied from a distinct service to that which 
supplies the body of the church ; but in such a case this 
means running supplies four times up the walls and roof 
instead of twice. When, however, each rising pipe supplies * 
the wfaoleof the pendant lights on a particular side of the 
church, the chapel bracket lights are best supplied from a 
separate branch service, which can also supply the organist 
and the vestry. The porch and gate-pillar lights are 
supplied from a branch off the most convenient service. 

Pendant and corona lights vary greatly in their 
decorative design, but one which finds general favour is 
illustrated by Fig. 93, Halliday's "Clapton" gas lights 
are suitable for plain lighting, and will stand rough usage. 
On this account they are more suitable for the adjoining 
school or hall. 

Should standard lights be adopted they must be 
securely fixed to the floor by screws. The supply is run 
down the church, screwing on tee-pieces immediately 
opposite the centre of the archways with suitable short 
lengths of A in. pipe branching off to a point which is 
under the centre ol the archway, the position the standard 
should occupy. A good type of standard is represented 
by Fig. 94 . It is not too elaborate but pleasingly 
decorative. Although this method of lighting finds most 
(avour in Catholic churches it does not find favour as a 
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means of decorative illumination, because of the low 
position of the lights. 




Fig. 94. 
Pillar lights have similar objections, and are not 
recommended for churches, but are more ollen used in 
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chapels for the illumination of ihe rosirura and reading 
desk. For the latter position a good design is represented 
by Fig. 95. They are occasionally useful in positions 
where no other fittings will answer because of the difficulty 
of fixing them in the desired place. When used in the body 
of a building they are fixed to the ends of the pews, the 




iron supply-pipe being secured by brass-clips and screws to 
the end of the seat. 

The same applies to the fitting-up of chapels as to 
churches; they can only be described in a very general way, 
as each place requires a somewhat different treatment, 
depending upon the nature of the building. Consequently 



PRACTICAL GAS-FITTING. 



a model plan of running the pipes csnnot be given that 
would meet the requirements of all chapels. One has to 
judge of the course of the pipes from the position the meter 
will occupy, and as the latter is scarcely ever fixed in the 




Fig. 96. 
same position, the actual method of branching from the 
outlet of the meter must vary with local conditions. 

In fitting up chapels, le.^s expensive fittings are used. 
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For one thing, chapels are not as a rule very ecclesiastical *• 
in appearance, being more of the type of a school-roo 
and, as such, decorative pendants would not harmonise with 
the surroundings; but attractive pendants may do much 
to relieve the bareness of a chapel. Star-lights and frona 2 to 
6light pendants are most generally employed lo illuminate 
chapels. A cheap form of pendant can be built up of i in, 
wrought-iron pipe, fitted here and there with brass set-offs, 
as a means of ornamentation. The actual fitting of the 
parts together has already been treated upon in a previous 
chapter. The pipes should be enamelled or painted light 
blue colour, which colour will also suit for the tie-rods of 
the roof. 

The most modern way of lighting chapels is by 
incandescent gas lighting, and for this purpose it is better 
to have proper fittings than to fit the burners on z-light 
pendants. A good effect is obtained by substituting single 
or double incandescent pendants, of which there are many 
designs more or less elaborately got up. A serviceable 
pattern is illustiated by Fig. 96, and can be obtained for 
the small sum of gs. to 12s. 6d., including shade. The 
shades and ej-e screens vary in price, depending on shape 
and whether they are etched and of aurora or other 
colour-timed glass. This method of lighting is of the best, 
and the lamps should be so distributed that the supplies 
will drop from the tie-rods of the roof with as little 
conspicuousncss as possible. 

The greatest difficulty the gas-fitter has lo contend 
with is the location of the lights and the number of 
burners, of whatever kind, with which the pendants should 
be fitted. There is an old rule for finding the number of 
burners of a given size for public buildings, and the same 
holds good for churches and sacred edifices, but the 
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question of their distribution has to be solved in most 
cases by a knowledge of the building and local 
circumstances. The rule is, find the area of the floor in 
square feet and divide by 50 for ordinary coal gas ranging 
in quality from 14 to 17 candles, or by 70 for cannel or 
oil gas. 

Example — A chapel is 50 ft. long X 30 ft. wide X 20 ft. 
high, what number of burners are required to efficiently 
light it ? Then 50 x 30 = 1,500 square feet = area. 

h^SS. = 30 flat-flame burners consuming 5 cubic feet of 
50 

gas per hour. 

This would require five 6-light pendants or six 5-light 
pendants, each fitted with 5 ft. per hour regulator burners, 
such as Peeble's or Hawkins and Barton's governor 
burners. 

These burners cost very little more than ordinary Bray 
burners, and have the advantage that they are economical, 
and under no conditions do they " whistle " when subjected 
to heavy pressure, a feature of the non-regulator burner, 
which is most objectionable in a place of worship. The 
next best burner is Bray's adjustable, which is really two 
burners, the upper one being placed over the other, a No. o 
or I ordinary union-jet gas burner. The under burner will 
only allow a certain quantity of gas to pass, and removes 
the bulk of the pressure from the actual point of ignition — 
which is the upper burner, a No. 5 or 6 — consequently the 
gas issues from this burner under a more feeble pressure, 
and so the gas is burnt to a very much better advantage, 
giving as it does three times the amount of light without 
increased consumption of gas. Having fitted the governor 
burners, which will consume 150 cubic feet of gas per hour, 
and giving a light very little more than 2^ candles per 
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cubic fool of gas, the total illumination will not be over 338 
candles. 

The position of the pendants should be midway 
between the halves of the sides of the chapel, with one in 
the middle as per sketch I. or as per sketch II. The 
pendants should be hung 9 It. to 10 ft. from the floor, 
depending upon the height of the chapei, in order that 
there may be no interference or dazzling of the eyes. 



1. II. 

If Welsbach incandescent burners are desired, then 
use the rule previously given (or schools, that is, allow 
one candle for every 3 square feet of floor area. The 
normal candle power of a mantle may be taken as 
emitting 40 candles. For the chapel in question there 
would be required 

constants 3 X 40 3 x 40 ^ 

five 3-light pendants, and one or two brackets or pillars 
for the rostrum should be fixed as in sketch I., unless single 
incandescent pendants are wanted to take their place, in 
which case regard must be had to the existing supplies. 
The light would be equal to 4S0 candles, with a gas 
consumption of 43 cubic feet. Fix to all the burners a 
regulator, so that the quantity ol gas will not be more 
than will pass at i in. to ijin. pressure. This is the 
cause ot many gas bills being as high as for ordinary 
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lighting, since the burners are used where the pressure 
exists greater than i in., but is in reality often 3 in. to 4 in. 
The consumption of gas increases with the pressure, 
as will be seen by the results obtained by a standard 
experimental meter. 
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When the mantle is on the burner its brilliancy 
prevents the detection of an excessive gas consumption. 
To be strictly economical, the pressure should not exceed 
i^ in., and any increase in consumption over this amount 
reduces the lighting efficiency of the burner. 

Comparative continual cost. — In the first case 150 
cubic feet of gas are consumed per hour, and emitting not 
more than 338 candles. In the second case 43 cubic feet 
are consumed, or a saving of 107 cubic feet of gas per hour, 
as well as a gain of 142 candles in illumination. To this 
must be added a little for chimney breakages and renewals 
of mantles, which latter should not amount to a mantle 
per burner per year. A much greater economy is shown 
when the building is a large one, but the extra trouble 
entailed in looking after the fittings (especially if high up), 
as chimneys and mantles, must also be thought of, and 
charged against the lighting. 
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CHAPTER XV. 

Gas Ranges, Cooking Stoves, and Water 
Heaters. 

The great demand now-a-days for gas heating appliances of 
every desctiplion for domestic and other uses is one to be 
encouraged. Firstly, because gaseous fuel is half the cost of 
coal for cooking purposes and heating water ; and secondly, 
it is much cleaner; and thirdly, the gas is more convenient, 
ever ready, and the heat under complete control. 

Under the heading "gas fires," the different kinds of 
heat have been described, while for heating vessels 
containing water or liquids, the plan adopted is to allow the 
Bunsen flames to play upon them, but for roasting as in 
an oven, the heat from the gas should be convened into 
radiant heat as far as possible by being first absorbed by the 
sides and top of the stoves and then radiated into the oven. 
This is the object aimed at in all good ranges and ovens, 
securing a uniform heating of the joint or other dish 
without risk of burning one side more than another. 

The calorific value of coal gas is dependent upon its 
composition or quality. The heating value of London gas 
depends upon the percentage of oil gas it contains, but it 
may be taken as falling between 145 to 160 calorics per 
cubic foot of gas. 

The British Thermal Unit (heat unit) is that quantity 
of heat which will raise one pound of water at or about 
freezing point i deg. Fahr. A more correct unit is the 
calorie, which is based on the amount of heal required 
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to raise i kilogramme of water from o deg. to i deg. C., and 
is equal to 3*9683 British Thermal Units. Coal g2iS per se 
has rather more than twice the heating value of water gas, 
but if the latter be carburetted with oil, then the value 
more closely agrees with that of coal gas. Illuminating 
gas requires 7 to 14 volumes of air to i of gas to complete 
combustion, whereas producer gas only requires approxi- 
mately i\ volumes of air to i of the gas. 

The method by which gas is burnt for the development 
of heat in most ranges is on the Bunsen principle. This 
comprises the use of gas in admixture with about 75 per 
cent, of air, and when consumed ensures complete 
combustion. The mixing of the gas and air is brought 
about by the burner itself, and the quantity of air drawn 
in is dependent upon the pressure of the gas issuing from 
the small hole at the base of the Bunsen tube, which latter 
has one or more holes in it for the admission of air. This 
mixture of gas and air when lighted burns with a 
non-luminous flame, and the products of combustion 
should consist solely of water vapour, carbonic acid and 
a little sulphur dioxide. When complete combustion takes 
f)lace there is no unpleasant smell of ** burnt" gas, but 
should the air be insufficient then carbon-monoxide, a 
virulent poisonous gas, is liberated. According to 
Professor V. B. Lewes, carbon-monoxide should not exceed 
0*05 per cent, by volume in the air we breathe, and he 
gives this figure as the margin of safety for human life. 
Under all ordinary circumstances it would be difficult to 
get so large a percentage in a bedroom where the gas had 
been accidentally turned on and when the door of the room 
was not actually shut. But the greatest difficulty with gas 
cooking stoves lies in another direction. The unpleasant 
smells given off from many stoves is the result of gas 
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lighting back and burning at the orifice from which the 
gas issues. The air is limited at this point, and so 
combustion is imperfect, producing thereby acetylene with 
its characteristic odour. This, however, is not always ibe 
cause ot smells from gas coolting stoves. A frequent cause 
of bad odours, besides the gas lighting back, arises from the 
dellecting frets getting too close to or actually into the 
flames, and consequently Hberating acetylene, &c. This 
too close contact with the frets or any vessel to be healed 
so lowers the temperature of the flames that the air cannot 
complete combustion, and so fails to heat as economically 
as otherwise would be the case. The little blue flames 
must only play upon the under surfaces of the plates or 
frets. Again, nasty smells may arise from dirty stoves 
where the grease and fat have accumulated, or it may be 
due to the oven, the flue of which does not act, and so 
carbonic acid, &c,, are confined in it, preventing ingress 
of good air, and this would give trouble. 

The greatest difticulty a gas-fitter has to contend with 
is the construction of a satisfactory flue to carry away the 
products of combustion. He has always two things lo 
remember, i. That a hole cut in a wall of a house 
independent of its position, always allows a strong 
current of air inwards especially when the doors are shut. 
2. That this is caused by the dilTcrence of temperature as 
between inside and outside, and the chimney communicating 
with the room having a draught upwards, and so the air that 
is drawn up must come from somewhere, and naturally it 
comes from the place of least resisiance. 

Another cause is that often the ventilating arrangement 
is defective, for it has been found that frequently a flue, 
run direct into the open air, acts as a fresh-air inlet 
on account of the "pull" or draught of the chimneys 
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overcoming the ascensive power of the fumes from the 
stove. Concentric tubes of sui:able size have sometimes 
to be used to overcome the cooling of the real Hue. 
Occasionally we come ai.ross flues which will not act well 
until they get warm, then they give no trouble; 
and when a cooker is connected to such a flue it becomes 
a nuisance every time it is lighted. A conical cap — single 
or double — may often be resorted to with advantage. If 
the draught cannot be set up in this way, the best plan is 
to run the flue into an existing chimney (if available), 
taking the precaution to see that there is a primary supply 
of air to feed the burners when the door and windows are 
shut. Eddying winds greatly affect chimneys in some 
houses. Should the existing fine leading from a gas £tove 
be liable to sudden puffs of down-draught, this can 
usually be stopped by fitting into the top of the 
chiraney-pot a sort of wire basket containing coke. 
This greatly breaks up sudden gusts of wind tending to go 
downwards, besides keeping the flue warmer, and so aiding 
the upward draught. The coke would soon get choked up 
if smoke from the combustion of coal were allowed to pass 
up the chimney. The best way is to place the stove in 
position and try it with a candle, and if it burns steadily 
when the door is shut and when open, the flue acts 
properly. Inlet ventilators are always useful, but whether 
placed near' the floor or boxed over so thai ihe air shall 
enter at 4 ft. to 5 ft. above the floor level must be 
determined by local conditions. In any case they should 
be fitted with a slide or flap, in order to close them when 
required. 

The fixing of gas ranges, as illustrated by Fig. 97, 
is by no means difGcult ; care should be taken to use 
the same size of supply as that titled to the range, and 
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in many respects to Richmond's "Holborn" range, 
which is composed of two ranges the same size, with one 
of larger or smaller dimensions in the centre. When 
fixing these cookers it is necessary to run a separate 
service from the meter to ensure a good supply of gas; 
and in some cases it is desirable to fix a pass-meter 
to register the quantity of gas used for cooking purposes 
only. Many consumers consider this necessary in order 
to check the cost of lighting, as compared with that for 
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cooking. All the gas passes through the principal meter, 
and that registered by the pass-meter, deducted from the 
quantity that has passed into the house, gives the lighting 
consumption. 

Of the smaller cookers in general demand, the 
" Model " gas range. Fig. g8, is a good pattern of what 
a gas cooker should be. The body and hot plate are 
made ot cast-iron, and the oven is lined with strong 
enamelled steel plates. The jet and tap are combined. 
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which is convenient, as the jet can be adjusted without in 
any way interfering with the burner. The taps are 
screwed into a cast-iron cored gas bar, having a flat top, 
which gives (hem a good depth of thread and a solid 
seat. Everything is ot good material, which denotes 
durability. In point of cleanliness there is linle to be 
desired, for all the top burners are removable without 
interfering with the taps, and the oven burners are only 
fastened with two screws. This is a great feature and one 
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not to be lost sight of when 
considered. 

The white enamelled crowi 
advantage owing to the facility 
dirt dropped from the hot plaie 
the range a very polished appearance. The 
the oven being enamelled materially assi 



leanliness has to be 
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keeping it clean, and, in fact, the whole thing has been 
designed to give the least amount of trouble with the 
greatest amount of satisfaction as regards cleanliness. 
So that it may be an economical cooker, the case of the 
oven is packed with slag wool or some silicate to prevent 
loss of heat. The top of the oven is filled with a fire-brick 
tile, and the waste heat is caused to pass under and 
over it, thus economising heat, and what heat is lost is 
only that necessary to dispel the products of combustion 
and to ensure ventilation, equal to a change of air once in 
two or three minutes at a temperature above 300 degs. 
Fahr. The flue damper should be carefully managed, as 
in the best Ras cookers which turn out good work the 
ventilation is sufficient for double the consumption for 
everything except perhaps roasting. By keeping the 
ventilator always open— and this is often done — more gas 
is consumed, which, although trifling per day, mounts up 
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at the end of the year. Good results are obtained, but at 
greater cost than is really necessary. Economy is the 
result of care and attention being paid to the regulation 
of the damper ventilator. 

Cookers of this description are well finished and will 
stand the wear of a lifetime. The best makers guarantee 
all materials and workmanship, and every care has been 
taken to make the ranges as complete and perfect as 
possible to meet the requirements of the highest class of 
cookery. 

There are very many types of gas cookers made by many 
firms, and which cannot be described in detail. The 
apparatus is usually easily supplied with gas the only 
difficulty being the abatement of smells. The repairing of 
stoves simply resolves itself into one of taking the burners 
out and thoroughly cleaning them. This is simple enough 
when the burners are removable, but in the older patterns 
of cooking stoves where they are fixed, a good deal of time 
is taken up in taking the stove to pieces. For this purpose 
the gas-fitter, when employed on gas stove work, will require 
in his bag such tools as are detailed further on. 

Boilers are either made of galvanised iron with a small 
ring burner, or of copper tinned inside with pure grain tin 
and fitted with special safety Bunsen burners. The copper 
heaters are the most efficient and durable. Some are fitted 
with conical tubes up which the flame and hot gases pass, 
being thus conveyed right through the body of water, and 
so giving good results. Boilers attached to gas cookers are 
not so satisfactory as those specially constructed to rapidly 
heat water. 

The multitubular rapid boiler is one of the best, and 
has the advantage that the tubes are not small and liable 
to be choked up with scale, but are easily kept clean. The 



214 



PRACTICAL GAS riTTmO. 



"A" size, although not the most rapid boiler, is a specially 
good one, and wiH boil one gallon of water of average 
temperature in four minutes with day pressure of gas. The 
hot water is pure, and in no way contaminated with the 
products of combustion. The boiler is fitted with pilot 
tap and self-lighting burners, with a ^ in. gas supply. There 
is no risk of an explosion, as the gas cannot be turned 
on and lighted unless the pilot burner has previously been 
lighted, since by turning on the gas tap, the pilot light is 
turned into position as well as closing the opening to 
prevent a taper being used. 

Next are i^ood water healers for rapidly providing hot 
water for baths and other domestic purposes. These 




healers are not intended to boil the walcr, but simply to 
dehver water at a temperature which may be described 
as scalding hot. That is, one to two gallons of hot water 
may be delivered per minute at a temperature of from 
no degs. to i7odegs. Fahr., according to the rate of flow 
of cold water. The new rapid heater, Fig, 99, has several 
good features. There is no risk of explosions, and when 
fitted with a safety water tap the risk of damage by the gas 
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being lighted before the water is turned on is prevented, as 
the gas and water taps are connected in such a way that 
it is impossible to light the gas without first turning the 
water tap on. The water tap should be connected to the 
low pressure water service. The water passes over a very 
large heating surface of well-tinned copper, so that only 
pure water is delivered. 

No rapid heater can safely be used in a small room 
as they consume a fair quantity of gas in a short time, and 
unless connected with an efficient flue to convey away the 
products of combustion they are liable to vitiate the 
atmospheric air, and so render it unfit to breathe. In a 
bath-room having no chimney the door should be left open 
while the geyser or other form of heater is at work, and 
the gas should be turned out before shutting the door. 
When there is a chimney leading from the room see that 
it has a good draught, or the obnoxious gases from the 
flue will not be carried away but escape into the room, 
rendering the flue connection not only useless but 
dangerous. It matters not what form of burner is used to 
heat the water, whether a luminous or a Bunsen burner, 
the products resulting from the perfect combustion of the 
gas are practically the same. The duty from the luminous 
burners is less, and so to maintain the same efficiency as 
the Bunsen type more gas has to be consumed, which also 
means a greater proportion of harmful gases per unit of 
water heated, besides the possibility of smoking flames. If 
a flue must be fixed in a room where no chimney exists, 
the metal flue should be taken straight through the wall, 
and not provided with any outside elbows or flue piping. 
An air inlet or air brick must be fixed not many inches 
below, so that the winds will have the same balanced effect 
on both the air inlet and the exit flue. To ensure this the 
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heater must be cased in, but provided with a door to light 
the burners. The outlet spout of the wa'er healer must 
not be filled with a lap or other obstruction. The relative 
position of the water inlet and outlet must be staled when 
ordering, as they are not movable and cannot be altered. 
The gas supply also varies with the size of the heater from 
^in. lo J in. pipe. 

The healers are most easily kept clean and can be 
obtained in bright copper, nickelled or enamelled copper, 
the last named requiring no cleaning. 

An exceedingly useful water heater is the horizontal 
pattern, Fig, too, which represents the single form. The 




heat is conducted to the water by allowing the gas flames lo 
impinge upon solid webs threaded along ihe water pipe; 
and so efficient is It, that, with a constant quantity of gas, 
the water may be laiscd to any leraperature lo almost 
boiling point by merely adjusting the flow of water. The 
healer is small, being only 14 in. wide by 6 in. high, and 
is suitable for lixing over lavatory basins without being in 
one's way. It will deliver a cjuart of water per minute, 
raised in temperature from 60 degs. lo 130 degs. Fahr., 
with a gas consumption of 4-iolhs of a foot. There ia 
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no drip when the water supply is fitted with a good tap 
and conneclion made either permanently with metal pipe 
or a short piece of thick walled rubber tubing. Should 
there be an unpleasant smell, it indicates an excessive gas 
consumption beyond what it is intended to burn. This, 
however, is readily prevented by checking the quantity of 
gas. This heater is exceedingly simple to fix, only requiring 
two screws to fasten it to the wall, and when once in position 
it gives no trouble, unless the water be very hard and is 
always made very hot, when in lime the pipe gels furred up, 
as indicated by very little water running out at the spout, 
This is best cleared by disconnecting the water supply, 
then slipping a piece of flexible tubing over the inlet pipe. 
In the other end of the tubing insert the neck of a funnel 
and pour into the latter a little strong hydrochloric acid, 
keeping the funnel high up. Now add a little water in 
order to force the whole of the acid into the metal pipe. 
In the meantime the acid will run Irothing out at the 
spout, showing that the carbonaceoiis deposit is being 



Fig. loi. 
dissolved. Repeat until the water runs freely and at full 
bore. This apparatus is specially useful in all places where 
a little hot water is required at a moment's notice and 
without inconvenience. 

Fig, loi represents an exceedingly useful foot stove 
and cooker, as it is useful for cooking simple things, such as 
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bacon, chops and the like in a tin on the top of the stove. 
VValer can also be boiled on the burner by removing 
or lifting the top. For outdoor offices too small for an 
ordinary fire it will prove useful for not only warming the 
room, but warming food in the daytime. It is, however, 
more useful and efficient when placed about the floor of 
large and lofty buildings, such as halls and churches, as 
it specially lends itself to the warming of large areas. They 
are not recommended for low and badly- ventilated places. 
For every no h. of floor area one small foot stove 
{14 in. X 7 in.) should be used. A larger size (24 in. X 7 in.) 
will meet the requirements for every 180 square feet of 
floor surface, in such places as are difficult to heat by any 
other means. When used as a chancel slove, a floor box, 
with perforated cast-iron grid top, can be placed over it, as 
illustrated, and enables it to be fixed in passage ways. The 
box being only 30 in. long by i! in. wide and 6 in. deep 
over all makes it very convenient for fixing flush with the 
floor of temporary iron churches, halls, or schoolrooms. 
One is sufficient for a church 60 ft. by 30 ft. by 25 ft. high. 
Otber forms of lops, also guards, are made. The gas 
connection is very simple. 

There is a great demand for portable gas cooking and 
boiling burners during the warm season of the year, and 
brief reference will only be made ot the most salient points 
of them, passing on to a description of how best to supply 
them with gas. 

Of the former class. Fig. 102, represents a simple but 
handy slove, specially useful in the summer lime when coal 
fires are insuflerably unpleasant to work by, besides, no 
cooking can be done by ihem without considerably 
augmen ing ihe temperature ol the apariment. By means 
of this gas grill a lircakfast, tea, or, at a pusli, a dmnt-r, 
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is most easily and more econoinically prepared than by 
coal since as soon as the water boils or [he steak cooked, 
the gas is turned out and the heat almost at once removed. 
This is a great advantage in the hot weather. Some patterns 
of this stove have doors and with straight burners made 
to rotate through half a circle so that the flames can be 
brought in close contact with the underside of the frets, 
which radiate the heat down upon the viands to be cooked. 




These burners are pierced with holes, and when of the 
straight tube pattern they are not so frugal in point of 
gas consumption as the oval form illustrated, unless the 
vessels to be placed on the top are made square, so that the 
whole of the flames have work to do. They are strong 
and neatly made of cast iron to stand rough usage. A 
loose oven can be obtained for use with this pattern, and 
when this is used the flames must be deflected downwards 
and should not rise straight up into the oven. Il will then 
be found that very little gas is required to roast or bake, 
and will prove— where the gas per 1,000 cubic feet is 
reasonable — very much cheaper than coal and giving less 
trouble. 

Boiling burners vary greatly in shape, appearance and 
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efficiency, and can be divided into four types. Firstly, 
burners having gauze through which the gas issues at the 
point of ignition producing a sohd Bunsen flame. Secondly, 
those having a series of holes or jets in the body of the 
burner. Thirdly, those having radial slots through which 
the gas issues ; and, fourthly, ihe argand burner having an 
annular space for the gas to pass through so that air can 
enter Ihe centre of the burner, Those of the first kind are 
very efficient, and when filled with nickel gauze are 
practically indestructible. These burners are carefully 
constructed to comply with Fletcher's laws ruling the 
construction of heating burners to give the highest power 
which it is possible to obtain from using gas in this way. 




Fifi. 103. 

Under the second kind come ihe most generally sold and 
used, because ihey are cheaper and have a support for 
vessels which is broad, strong, and steidy, and suitable for 
carrying all sixes of vessels. Those of the Standard type 
are of ihe most perfect kind made for boiling water or for 
other domestic purposes. They are to be had porcelain 
enamelled, also fitted with an automatic arrangement lo 
nearly extinguish the gas when the vessel is removed and 
to again turn on the gas when re-placed on the burner. 
One of the latest forms is the square Standard burner, 
Fig. 103, which meets a demand for a good burner with a 
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square stand The No. 15 size consumes 15 cubic feel per 
hour and costs 3s. The same burner, like many others, 
can be supplied porcelain enamelled or in solid brass. 
The third kind are made in one casting, plain or porcelain 
enamelled, and although useful for boiling water on, are 




specially wade lo heat smoothing and hitter's irons, also 
for general workshop use. The fourth kind, as illustrated 
by Fig, 104, is specially useful for boiling a kettle of water. 
It is a cheap, simple and everlasting burner. The air 
supply is selfadjusting, and as the J in. size only consumes 
about 6 cubic feet of gas per hour, there is no smell unless 
this is greatly exceeded ; while the flame is shorter, more 
compact and higher in temperature than the ordinary 
Bunsen. 

There is only one more useful domestic article we 




must touch upon, and that is the internally heated 
smoothing-iron. Fig. 105 shows one in section. This 
form of iron enables the work to be executed in much 
less lime and with great economy, since the iron can be 
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maintained at an even temperature without fear of 
becoming loo cold before a garment is completely ironed. 
This is a great boon to the laundry-maid. With this iron 
there is no standing about waiting (or the irons lo get hot, 
no fires to keep up, and no hot and unhealthy ironing 
room, as it gives off no smell. 

A ready means of conveying gas to all such portable 
gas appliances is very desirable, and whatever method is 
adopted it must be gaslight and Iree from being easily 
rendered olijccli enable by leakage or permanent damage. 
When special backs for flexible tubing are not to be fixed, 
and there happens to be an ordinary wall bracket near 
to \'here the article is lo be used, a supply is best taken 




from ihe bracket by unscrewing the bracket-arm out of the J 
swing-joint and inserting a special tee fitted with two taps, i 
as illuslraled by Fig. io6. When such good work is not 
desired the gas-fitter can fit to a suitable tee-piece two male 
and female taps, and then, by a nipple-piece, connect the 
tee with swing-joint. Assuming that the wall bracket is 
not in a desirable position, then take down the bracket, and 
instead of the elbow behind the wooden block insert a 
tee-piece, continuing the service by screwing into the 
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throughway of the tee-piece a suitable piece of piping. The 
block is replaced after making the slight alteration in it to 
allow the downward pipe lo pass. If the pipe has not to be 
buried in the wall, as no doubt the sup[)!y to the bracket 
is, the piece of piping should be bent to coroe out from 
behind the block, so that the " setting " just lies flush with 
the wall. This extension pipe should not be less than the 
size of the permanent supply, in fact it would be all the 
belter for being one size larger, unless a preliminary trial 
by connecting the burner lo permanent supply showed that 
there was sufficient gas for the purpose required. This 
determined, continue the service on the face of the wall, 
securing it neatly with hooks or dips and finishing with a 
suitable tap to which the flexible tubing is connected. 
Special cheap brackets are now on the market fitted with 
gas supply-taps before or after the swing-joint. 

A gas supply can also be easily taken from a centre 
fitting, but in doing this avoid taking the supply from near 
the end of an arm, or the appe.irance of the gasalier may 
be spoiled. A simple way is by using the patent gas joint 
for making a quick and gas tight connection to an ordinary 
burner when only a small ring burner has to be supplied. It 
is very good for temporary use. 

As regards flexible tubing there are at least four distinct 
kinds, and each claims special notice. First, the common 
wired grey india-rubber tubing. This is not to be 
recommended as it soon cracks, and although it does not 
exactly leak, gives off a bad gassy odour. In making the 
connections with it an inch or so of the coiled wire must be 
drawn out, and when the tube is slipped over the 
burner nozzle it should be bound with wire, as this rubber 
very soon loses its elastic power to hold on. The second 
kind is of better quality india-rubber, and coloured black or 
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red. and made without a seam. This is a most convenient 
flexible tube, and although it costs a little more at first, 
it keeps good a long time. Connections with this tubing 
seem in time to grow to the metal or wooden nozzle 
to which it may be slipped over. It does not readily perish, 
and should it become hardened and not so springy as when 
new, by simply immersing in scalding water for a few 
seconds it is restored to its original softness. The greatest 
drawback to this tubing is its liability to kink, but otherwise 
it is most useful. 

The third kind of flexible tubing is the " Atlantic " gas 
tubing. This tubing is thoroughly reliable, and very 
little dearer in price than the last mentioned tubing. It is 
perfectly gas-light, fairly flexible, and will not kink, owing Id 
coiled wire, and being braided in a variety of colours has a 
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more superior appearance than the ordinary make of tubing. 
The prevailing colours are plain green, maroon, or green 
and black striped. The connection is a patent rubber 
connection, which can be made in a few seconds, or with 
|in. brass ends, as illustrated by Fig. 107. It can be 
supplied in any lengths of from 4ft. to 12ft. at so much per 
foot above 4 ft. 

The last flexible tube is a metallic one, made in many 
sizes of bronze and steel. Fig. 108 shows steel No. 1 for 
gas and speaking tubes. No. 2 is of stouter make for 
compressed air, oils, water, &c. The bronze tape is specially 
made for high pressure steam. 

The tube for gas, &c., is very efTeclive, and the 
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"Sonnections are comparatively verj light and simple. The 
"Push on" connection is simply a brass cap fitted with 
ordinary rubber, and is very easily fised to the tubing. 
They should be put on with lyre cement, to be obtained 
from all cycle makers or of the Company. These 
"Push-ons" are kept in sizes, Jin,, A in., and fin. The 




Fig. io8. 

" Wing cap " and " Hexagon " connections, male and 
female, are belter, and directions for making them are sent 
with the flexible metallic tubing. 

This iorm of tubing has many advantages, but it wilt 
not stand much strain, for it has a tendency to distort the 
coils, and thereby destroys the value of the tubing. The 
coils are sandwiched with rubber, and are perfectly gas-light. 
The tubing is manufactured by the Flexible Metallic 
Tubing Co., Greenwich. 

Tools required by gas filter when engaged on stove 
work :— 

Tongs: Old fashioned Jin., Jin., |in., Jin, Jin., and 
lin., or Clarice's potent shifting tongs, sizes No. i and a, 
which taper from |in. to lin. Sometimes larger tongs are 
required varying liin. to zin, 

Pliers: Two pairs of twohoie pliers, two pairs of 
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meter pliers which will take from 3-lighi to a soligh^fl 
meter union. 

Spanners: One shifting spanner, one long spannei 
for back nuts attached to boiler laps. 

Chisels : Two flat pointed iron chiseh, one about 6ii^ 
and the other about isin. long. One cross-cut chisel tof 
splitting sockets. Two wood chisels Jin. and lin. 
wood gouges |in. and Jin. 

Files: One half-round, about loin. long; one rounc^fl 
about the same length. 

Shears : One pair for sheet iron. 

Pipe Cutters : One pair to cut from Jin. to lin. pipe&J 
These should be 3 wheel cutters — which enable the cuttini 
of pipes against walls for the insertion of tee pieces. 

Tan-pins : One small, one large. 

Blow-pipes: One small, one large, and blow-pipe so1d< 
about lib. 

Bundle of Rushes : One tin case to contain blow-pipe^'jl 
rushes and solder, with tin box at bottom for resin. 

One divided tin box, with lid, for white lead and tallow. 

One small can with lid for lead paint, for painting the] 
threads of pipes; one small paint brush. 

One set of small broaches with handle for cleaninf 
the gas ways of the air chambers. Stocks and Dies : Tm 
sets taking from Jin. to lin pipe. 

Taps: One ^in. taper, one Jin. plug, one iin. taper,! 
one tin. plug. 

Punches : 0) 
iron. 

Saws : One key-hole 
through joists. 

One small vice, or "Samson," as it is sometimj 
called, for holding the pipes. 



il punch, one small punch lor sheet J 
', one pad saw for cuttin| 
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Screw Drivers : One small and one large. 
Bradawls : One small and one large, 
Gimlets : One small and one large. 
Hand-biace with three drills, rimer and wood hits. 
Augers from gin. to t|in. size. 



CHAPTER XVI. 

Gas Buuners. 

Flat-fi-ame burners first claim attention on account of the 
fact that they form the majority of all gas burners in general i 

use, and also because they are of simple construction and 
not readily put out of order by fair use. The bulk of the 
gas supplied throughout England ranges in qujlity between 
14 and 18 candles, as tested at 5 cubic feet per hour. In 
Scotland the quality of the gas is much richer, ranging 
between 24 and 28 candles. This difleience in the 
illuminating power of the gas as supplied to the public in 
England and Scotland necessitates the use of varying sizes 
of burners and not always of the same type. 

We have so often reiterated the importance of I 
consuming gas for illuminating purposes under low 
pressure, especially necessary for luminous flames, 
although this may be somewhat inconvenient to 
users of gas for heating and power purposes, that to speak 
of it again seems needless ; but considering the numbet 
and variety of gas burners in use it behoves one to mention ■ 
that every illuminaling burner efficiency is dependent upon 
the pressure of the gas supplied to the burner. Each 
burner must be supplied with a particular quantity of gas at 
a suitable pressure for itself, otherwise it will not be an 
efficient burner but a more or less wasteful one. That is to 
say, the highest illuminating value of a gas is only 
developed from flat-flamed burners by maintaining the 
proper proportion between the gas and air supply. Too 
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little air supplied to the Rame renders combustion 
impeilect, and consequently less heat is developed, with 
the result that all the carbon particles are not raised to full 
incandescence, the flame emitting less light and some of 
the carbon escaping as smoke. 

If too much air reaches the flame, as is the case 
when high-pressure gas issues from a jet, currents of air 
are induced over and above that required to just burn 
the gas without smoke, tending thereby to cool and 
produce a non-luminous flame. The gas must issue quietly 
and without rush from the burner in order to get the 
greatest illufiiinosity. The burner tip should be made of 
some non-conducting material, as lava, enamel or steatite, 
which are non-conductors of beat. Steatite is a natural 
stone which after firing is harder than steel, incorrodible 
and practically indestructible. Iron is commonly used 
for making burners, but ibis material conducts away a large 
proportion of the beat developed by the flame, which 
rapidly radiates to the detriment of the light. There is 
no real method of regulating the amount of air to flat-flame 
burners other than to state that the size and angle of the 
apertures determine a certain amount of air, providing the 
pressure of the gas remains constant. A poor quality 
(r6-candle) gas requires for perfect combustion much less 
air than a rich gas, and so when the former is consumed 
by fiat-flame burners the holes have to be fairly large or the 
burner slit wider than for 20-candle gas, which latter 
necessitates the use of burners having smaller oriflces, 
whereby the force of the gas is increased, thus bringing about 
a greater induced current of air to complete combustion. 
For by altering the angle at which the two orifices of a 
union-jet burner are placed, they more or less flatten out 
the flame ; and so, by inducing a larger or smaller quantity 
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of air, ihe conditions are obtained for getting peffcl 

comfauslion with various grades of gas. Therefore, the 
richer the gas the more obtuse must be the angle formed by 
the two orifices ; while for low quality gas ihe more acute 
the angle in order to get good results. 

In order to obtain good flat flarae burners the orifices 
for the egress of the gas should be perlectly regular in 
size, and sufficiently large so as to permit the gas to issue 
with very feeble pressure or force. Generally speaking, 
and based upon experimental evidence, from five to 
seven-tenths pressure gives the best results. 

Flat flame burners may be divided into three classes; 



UNION JET. UNION-JET. 

Screwed (or Globe -Holders. 

Fig. 109. 
the union-jet or fish-tail, the batswing, and a combination 
of these burners, as the slit-union, which is rather similar 
in appearance to the batswing. The union-jet. Fig. 109, 
is simply a brass cased burner, the jet of which is, in the 
case of Bray's, made of enamel. This material does not 
corrode like iron, and is not combustible, at the same 
time it is harder and less brittle than steatite. Two orifices 
are drilled at an angle somewhat greater than 45 degs. in 
the material, the diameter of which depends upon the 
size of the jet burner and the quality of the gas to be 
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consumed. They are made in sizes from No, 00000 to 
9, each burner value depending on the quality and pressure 
of ihe gas supplied to it. The inclination of the holes in 
the jet varies according to the qualify of the gaa, in order 
that the two streams of gas shall impinge against each 
other at such a point as will give a suilahle spread of 
flame at convenient pressure. This burner is not an 
economical one for common gas. When adapted and 
used for very rich gas it proves itself to be one of the 
most efficient. However, as a class, they are poor 
light-giving burners, especially when they consume less 
than 4 cubic feet per hour, This is the more marked the 
lower the size of the burner, unless the pressure at which 
the gas is supplied to it is governed, and the particular 
burner suited lo the quality of the gas. They, however, 
lend themselves for gasaliers and such places when globes 
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Fig, mo. 
are to be used, as they do not produce a ragged flame 
like the flame of the batswing burner, the "horny" ends 
of which soon crack the globes. The eflliciency of these 
ungovemed burners is from ij to 2^ candles per foot of 
gas consumed. 

The batswing burner. Fig. 110, lends itself lo public 



lighting, and is more efficient for this purpose. They 
require a liltle less pressure than the union-jet type in 
order to get the most out of them. This type of burner is 
also used as a standard burner for lesting cannel gas of 
between i8 to 30 candle-power, for which purpose a special 
burner is prescribed. The slit in the top of the burner 
must be uniform in width, otherwise the flame will not be 
regular. The higher the quality of the gas the more 
contracted must be the slit, and the quantity of gas 
consumed will be less. The efficiency of the burner is 
from 4 to 6'i candles per foot of 30-candle gas consumed. 
The slit-union. Fig. 1 1 1, possesses characteristic 
features of each of the foregoing burners. In outward 
appearance the burner is very hke the batswing, but has a 
recessed top, which produces a Hame wider at its base, 




rcBembling the batswing flame, but void of ihe ragged 
ends, thus resembling the fish-tail flame at its apex. This 
burner lends itself to universal lighting, and particularly 
for use in public lamps. 

ISray's adjustable burners have met with much favour, 
owing ptincipally to the hght they give and to the fact that 
they arc cheap and durable. The burner consists of two 
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bumeis screwed together. The iiurner proper fits over a 
smaller one, so that the gas which is consumed is limited 
by the capacity of the hottom one. Il is designed to 
secure the good resuh obtained by (he use of a governor 
near the point of ignition. The small burner lakes the 
pressure away from the actual point of ignition, and 
although the top burner would pass much more gas were 
the supply not limited by the bottom jet, the quantity of 
gas that is passed gets away freely without force and is 
consumed tu the best advantage. 

After deciding upon the size of the top burner, the 
user can regulate the pressure and consumption of gas by 
fitting the union-jet or slit-union with a smaller sized 




"ADJUSTABLE." 
Fig. 113. 
bottom burner. Thus a No. 5 top burner would require a 
No. 4 bottom burner in one position, a No. 2 in another, 
and a No. i in another, according to the pressure of the 
gas. They ate useful in hilly districts, or anywhere where 
the pressure of gas is too high for an ordinary burner, 
which usually "whistles" when pressure is excessive. Fig. 
112 represents such a burner. 

An extreme case may be cited to show the great gain in 
light obtained by such an adaptation of the burners. 

Quality of gas tested by London Argand 164 candles. 
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Illuminating power by bottom burner No. o union-jet. 

5-ioth in. pressure at point of ignition — 

Candles. Gas rate. 

r3o 1*55 cubic ft 

4'2o corrected to 5*00 „ 

7-ioth in. pressure at point of ignition — 
1*53 205 cubic ft. 

3*97 corrected to 5 00 „ 

lo-ioth in. pressure at point of ignition — 
1*66 2*58 cubic ft. 

3 '2 2 corrected to 5*00 „ 

Illuminating power by adding No. 5 union-jet on top. 

5-ioth in. pressure at point of issue of bottom burner — 

Candles. Gas rate. 

669 1*55 cubic ft. 

21*6 corrected to 5 00 „ 

710th in. pressure at point of issue of bottom burner — 

584 207 cubic ft. 

1 40 7 corrected to 5*00 „ 

lo-ioth in. pressure at point of issue of bottom burner — 
4*62 2*43 cubic ft. 

9*1 1 corrected to 5*00 „ 

At 5-ioth in. pressure the best result was found, and 
that represents five times as much light for the same 
consumption of gas by using No. 5. over No. o. The 
flame was not very large nor well shaped, but the other 
results are given to show that in all cases there is a gain 
in illuminating power by the use of a second burner. 

The **Co.hc" economiser is a cheap copy of Dray's 
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adjustable burner, but is not so efficient. The top part 
only is required as it will slip, not screw, on Bray's ordinary 
regulator burner. 

Sugg's "Winsor" screw-regulating burner, Fig. 113, 
enables the gas to be finely adjusted to each burner, 
especially when no governor is used. This is a table-top 
steatite flat-flamed burner, suitable for interior or exterior 
use, as in kitchen, bedroom, or warehouse. It gives a 
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good steady light, is economical, adjustable, and above 
all, durable and satisfactory. 

For shops, stalls and other outside purposes, iron 
burners are frequently used ; but they are very 
uneconomical. The chief claim for them is that they 
will stand the rough usage attending stall lights. They 
weather very well, and this the ordinary Bray burner will 
not do satisfactorily, as the least drop of rain getting on 
the gauge in the burner interferes with the flow of gas. 
When Bray's, or similar burners, have to be exposed to 
the weather it is best to remove the gauge and other 
stuffing in the brass case. Iron burners, however, get 
rusty, and in time the slits or orifices get choked up. 
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In lofty buildings and bouses the pressure c 
very variable, and in order that ibe supply of gas for lighting 
purposes shall remain constant it is necessary to fix either 
a governor on the service or lo adopt governor burners. 
In every case the latter plan will give the most economical 
and satisfactory result. These burners are indispensable 
when varying sizes and kinds ate used, each requiring its 
onn particular pressure in order to pass the quantity of gas 
it is constructed to burn. Flat-dame burners require less 
pressure than incandescent burners, and in order that both 
will he liberally supplied with gas, no governor should be 
fitted in the service-pipe, but the pressure controlled at the 
burners. The supply-pipes will then be charged with gas 
of greater pressure than needed by any burner, equalising 
(hereby the gas over the whole system of pipes. The 
excessive pressure and therefore quantity of gas over that 
actually required to be consumed by a particular burner 
will be removed and controlled by some automatic means, 
securing a regular and constant quantity of gas passing the 
burner. This automatic regulation of the gas is secured in 
several ways, and in most cases the working or moving parts 
form ihe base of the burner. In the chamber below the 
burner is a float or diaphragm, carefully adjusted to work 
without sticking. No matter what the variation of pressure 
may be, the fioat sliould restrict or enlarge the gas passage 
in proportion to the pressure of gas. Some governors have 
a specially prepared leather diaphragm — which is very 
flexible— to which is attached a small cone working in a 
tube having a conical sealing, and according lolhe pressure 
so is the diaphragm raised, carrying with it the cone which 
enlarges or diminishes the area of the passage-way through 
which the gas flows to the burner. Thus it corrects the I 
variations of pressure under the burner and maintains ui J 
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unilorm consumption at (he best rate of gas lor developing 
a high illuminating power. The diaphragm is adjustable 
and can be regulated for any consumption ol gas. 

In Roat governors the lloat vaiies in size, shape, and 
the material of which it is made, but steatite, brass and 
white metal form the principal varieties, all being durable 
and efficient. The float regulates the flow of gas by being 
carried more or less over the gas-way, or by closing the 
inlet orifice. All the methods aim at maintaining a constant 
flow of gas independent of what the district pressure may 




be. The greater the pressure the smaller the orifice ; and 
with low-pressure the float falls, and so gives a larger 
outlet, thus rendering the quantity of gas passing out of 
the burner constant to within aj per cent, one from 
another. 

For domestic use, Peeble's needle governor burner, Fig. 
114, or Hawkins and Barton's "slow combustion" burners 
are most reliable, durable, and economical. The parts are 
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easily cleaned and of the simplest possible conslTUCtion. 
They will fu existing fillings, and are made all sizes up lo 
lo cubic feet of gas per hour. Their chief recommendation 
is cheapness. A less expensive melhod of reslricling the 
flow is to cause the (;3s to pass through a natrow opening 
before it reaches the point of ignition. This is 
accomplished in practice by fixing over a small burner 
another burner having an opening of the proper size for 
burning to the best advantage the stream of gas which 
passes through the first burner when the tap is turned 
full on. ISray's adjustable burners, already mentioned 
on page 231, are on this principle, the first opening being 
of such a size that it will not pass more than a certain 
specific amount of gas at a certain pressure. This is a 
much more satisfactory way of burning gas, since ordinary 
No. 4, 5 and 6 burners commonly found in houses 
consume — with the tap full on and subject to about 
2 in. pressure— really 8, lo and la cubic feet instead of 
4, 5 and 6 feel respectively. There is thus great waste 
with a correspondingly high gas bill. Sugg's diaphragm 
governor burner is the best of this type. The governor is 
mounted with a table-top steatite flat-flame burner, which 
produces a steady, silent light. For street lamps, Borradail'a 
jft. governor burner is an excellent one, as is also Goodson's. 
Hawkins and Barton's street lamp biirner, as shown in 
section full-size. Fig. 115, is also satisfactory. 

An Argand burner may be described as consisting of 
an annular hollow ring— pierced with holes on its upper 
surface for the egress of the gas— connected with a metal 
body having three small supply tubes terminating in a j in. 
socket. A gallery resting upon the supply tubes serves to 
carry a glass chimney. The gas issuing from the many 
orifices at once coalesces and produces a hollow cylindrical 
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flame. The chimney, of suitable dimensions, serves the 
purpose of inducting the necessary quantity of air for 
complete economic combustion, ahhough this latter is not 
accomplished without the use of a. metallic cone or cones, 
which directs the air upon the outer surface of the flame, 




and so gives shape and steadiness to it. The principal 

supply is the central one, as by increasing or diminishing its 
area, so is a given gas flame rendered more or less 
incandescent. The outer air supply ensures shape, and 
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may be altered considerably without affecting the lighting.] 
power of the Hame, 

The gas should issue under feeble pressure from 
aigand burners, in order to oblain the greatest illuoiinosity 
from the gas burnt. The richer the gas the smaller the 
holes, and vice versa. In the old types of argands the 




Fig. ri6. 

head of the burner con=isls of iron, which not only . 
conducts away much heat, but the velocity of the issi 
gas is very high. This prevents the development of much 
of the illuminating power, and so the gas is to a great 
extent wasted. The most efficient burner of this class is 
Sugg's London Argand, having 24 holes, and generally 
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known as the " No. i," but is really called " No. D." It 
was selected as the standard test burner for London in 
1869 by the Gas Referees for London, and is shown half size 
in Fig. 116. A, represents supply tubes; B, the gallery; 
C, the cone; D, the steatite chamber; and E, the 6in. X2in. 
chimney. 

This burner is used in many parts of England and the 
Continent for testing common gas of 16 candle-power, and 
consumed at the rate of 5 cubic feet per hour. It can also 
be used for coal gas of varying candle-power up to 18 
candles, but will be found most efficient for consuming 
carburetted water gas up to 23 candles' value at the 5 cubic 
feet rate. For general domestic use it should be connected 
to a governor, or the flame adjusted to nearly 3 in. in height 
by means of the tap on the supply. Care should be taken 
to see that it is fixed in a perfectly vertical position. 

The Regenerative burner is seen in its simplest form, 
and now on the market as Billing's non mantle incandescent 
gas burner. This is a very old method of Dr. Frankland's 
for showing the advantage to be gained in illuminating 
power by heating the air supply to a flame. Billing uses a 
common form of argand burner with two chimneys, the 
one within the other, the outer one being of a greater 
diameter rests upon a glass or mica disc fixed below the 
supply tubes. In this way the air to supply the flame 
pisses down between the chimneys — since the top of the 
inner chimney stands 4 in. above the top of the outer one 
a draught is produced by the additional length of chimney 
and the heat of combustion — and so gets heated in its 
passage downwards by the walls of hot glass ; consequently, 
it does not cool the flame, but carries back to the dame 
otherwise waste heat, which marvellously increases the light. 

The gain in light by this simple method of raising the 

Q 
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temperalure of the flam 



; from 60 to : 



3 per cent, 

depending upon the quality of ihe burner employed. 
Billing's burner is a very poor lype of argand, having a 
small gas-heating chamber below ihe burner. The inner 
chimney is Sin. by ij in., and the outer one 6 in. by 3J in., 
and of bamboo paiiern, The length of travel between the 
heated surface of chimneys is 4^ in. 

Testing this burner against Harcourts' pentaaQ 
standard, and compared with the London Argand, the 
following results were obtained : — 
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It will be seen that by using one chimney on this ] 

burner only 6-49 candles, instead of 1662 candies, are ] 
obtaintd, whilst by employing a second chimney so as 

secure the bcncrns of regeneration the light goes up to | 

15-88 candles for the same consumption of gas, yet still I 

being below the true value of the gas. Wjtb this burner I 

there is a positive loss of light unless 6 to 7 cubic feet per i 
hour are burnt in it, and then the second chimney m 
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be used in order to get as good a result as with the slandard 
burner. The results obtained by the addition of the 
second chimney are exceedingly good compared with those 
by the single chimney. AH figures are corrected for 
temperature and barometric pressure. The light is vsry 



pleasing, and could be much improved by the adoption 
of a better class of burner. 

By the use of properly constructed regenerative lamps, 
as Siemens, Wenham, Thomas and FuUford, as represented 
by Kig. 117, the gas is most advantageously consumed, and 
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is a great advance over the older methods of lighting. A 
section of the burner of the FuUford lamp is illustrated 
by Fig. II*', showinR passage of the air to the flame after 
leaving recuperative chamber. These lamps are specially 
adapted for lighting railnay stations, offices, and outside 
shops, since they can be obtained storm-proof. 

The luminosity ofacoal gas dame really depends upon 
the number of carbon particles liberaud in it, and to the 
utmost possible temperatuie they can be heated. With 
ordinary ^as it does not sirem possible to obtain much 




belter results in practice than those already found. Little 
better results are possible, but the wear and tear on the 
burner would be so great as lo rapidly destroy the materials 
of which the lamp is made. That for all practical use and 
a fair life for the burner, i z candles per cubic foot may be 
looked upon as the limit of duty obtainable by superheating 
gas and air prior to combustion. 

The Albo carbon light is a cheap and etTective 
method of enriching coal gas, which found considerable 
favour a few years ago, As a matter of fact it is a method 
of carburetting ordinary gas, but at a point close to the 
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burners. The enriching material is recrystaUized 
naphthalene which is vaporized by the heat of the burning 
gas. The vapours of the naphthalene mix with the gas 
and are carried by the latter to the point of combustion, 
producing on combustion a greatly increased illuminating 
power. The lump naphthalene or albocarbon is placed 
in a generator or reservoir, situated above or below the 
burners, through which the gas must pass. The burners 
are arranged radially round or above the reservoir 
in such a manner that the heated products of 
combustion from one or more burners raise the 
temperature of a piece of copper on the gas inlet pipe. 
The heat is either conveyed to the vaporizor by lateral 
conduction or by superheating the inlel current of gas. 
The heated gas then immediately comes into contact with 
and passes between the pieces of al bo-carbon material, 
vaporizing some of it, at the same time carrying the vapour 
to the burners, where it is consumed to advantage. The 
reservoir must always be in proximity to the burners, as, 
if it were placed further away, the naphthalene vapour 
would be thrown down as crystals in the pipes, due to the 
reduction of temperature, and finally block the gas-way. 
The burners are small, union-jet ones, such as are used for 
oil gas. Common gas burners will not do, as they allow 
naphthalene to escape combustion and so impart its 
characteristic odour into the room. Burning at the rate of s 
cubic feet the light is equal to from 25 to 30 candles, and 
this gives an efficiency of 5 to 6 candles per cubic foot of 
gas. The trouble of filling the reservoir and the cost of 
enriching material must be considered when calculating 
the cost of this system of lighting. 

Acetylene gas requires special burners suitable for its 
consumption, by reason of its extreme richness in carbon 
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particles, The troubles attending the generation of \ 
acetylene from calcic carbide are practically at an end, but 
the greatest of them has been the difficulty to get a burner 
that will not readily smoke. Overheating during generation 
forms benzene which requires three-times as much air for 
its consumption as does an equal volume of acetylene, and 
BO the fine holes in the union jet burner retard the flow of 
benzene vapour which also prevents the proper combustion 




Fig. 1 19. 

of the acetylene, causing a growth of deposited carbon 
which iiuickly distorts the flame with a great tendency to 
smoke. Very many burners have failed because of this 
rapid growth of deposit. The Naphey or Dolan burner is 
a marked improvement, although the tendency to smoke still 
remains, Fig. 119 represents Messrs. Falk, Stadelmana 
and Co. '3 new burner which produces a freeflame that 
does not smoke even under low pressure. The flame is 
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perfectly white and smokeless, and burning away from 
the burner the carbon particles cannot very well choke 
up the fine apertures. Carbon deposits on gas burners can 
be removed without the slightest injury to the jets by 
burning the carbon away. Place the burners in a horizontal 
position in a Bunsen flame for a few minutes. When cold, 
the jets should have no black markings on them, but in 
appearance should be equal to new steatite jets. -If they are 
slit burners pass a piece of paper through the slits to remove 
any loose dirt, and on again using them, they will be found 
as efficient as new ones. 

The following table shows the efficiency in candles of 
the different types of gas burners in common use per foot 
of gas consumed : — 

Flat flame, Union-jet, i| to 2 J; governed or adjustable. 

3 to 4'3- 

Flat-flame, Batswing, 4 to 61 with 30 candle gas. 

Ordinary Argand, 27 to 29 with 16 candle gas. 

Standard Argand, 32 to 335 with 16 candle gas. 

Al bo-carbon light, 5 to 6. 

Regenerative lamps, 10 to 12. 

Acetylene, generally 35, best conditions 48. 

Welsbach "C 1893 burners, 12 to 14. 

, „ 1898 „ 19 to 23-4. 

,1 „ Bansept ,« 18 to 20. 
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CHAPTER XVII. 

Incandescent Gas Lightiho. 

At the present time, there are two legalized systems of j 
incandescent gas lighting, the Welsbach and the Sunlight. 
The princi[)!e of each system is virtually the same— the 
employment o( an atmospheric burner to heat a mantle — 
but the mantles differ very greatiy, the one giving a white 
light, the other a yeilow light. 

The ordinary incandescent burner is a special form of 
bunsen burner, which causes the gas to mix with such a 
proporlion of air as will ensure a good mixture, and bums 
with a blue flame, which is a heat producing flame. The 
gaseous mixture per se gives no light, but by adopting a 
mantle or hood of special construction, and suspending the 
same over the flame, it is rendered incandescent. The 
quality of the gas used has a marked effect on the results 
obtained by the incandescent burner. The gas issuing 
from the orifices of the burner at a given pressure induces 
a certain amount of air to enter the burner and mix with 
the gas on its way to the point of ignition. Practically, the 
air supply is constant, whether a poor or a rich gas is 
used, providing the pressure remains conslarit ; 
consequently, when the gas is of good equality less 
must be used, and this is secured by reducing the size of 
the orifices. The Incandescent Gas Light Company 
adjust their burners to suit i6-candle gas, and when 
burners are needed to consuire rich gas this should be 
stated when ordering them, so that they may be adjusted 
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to the requirements. Water gas, for instance, requires 
much less air mixed with it to bring about a good result 
with the incandescent burner. The true value of a gas for 
use for incandescent lighting is dependent upon the amount 
of heat that can be developed by it when perfectly burned. 
Combustion must be perfect, and can only result by 
thoroughly mixing the gas and air in right proportions. 
The appearance of the bunsen flame varies according to the 
amount of air allowed to mix with the gas. The colour 
of the zones of the flame under ordinary conditions is a 
violet blue, but by adding more air the flame becomes 
fiercer, and the inner zone changes to a green colour. 
Any further addition of air causes the mixture to become 
explosive, and it flashes back into the tube of the burner. 
In a bunsen burner there are two combustions taking place 
at the same time. The first takes place at the surface edge 
of the inner cone of the flame ; there the hydrogen and 
hydro carbons of the coal gas undergo a partial combustion, 
limited by the amount of oxygen drawn into the burner and 
mixed with the gas. The chemical actions taking place 
result in the carbon combining with the oxygen to form a 
mixture of carbon monoxide and carbon dioxide, and some 
of the hydrogen is burned to water vapour. The hydrogen 
and carbon monoxide escaping this combustion produces 
the outer flame, which, by the addition of external air, is 
completely burned to carbon dioxide and water vapour. 
To bring this perfect combustion about it is very essential 
that the burner should churn the gas and air into as perfect 
a mixture as possible, not so much in the right proportions, 
as to ensure that the molecules of the combustible 
constituents and the oxygen with which they are to unite 
shall find themselves hand in hand in every part of the 
mixture when arriving at the point of combustion. The 
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flame resulting frum the combuslion of such a mixture i 
greatly increased in Ihe intensity of its heating powers. 

The burners supplied lo the public prior to August, 
1898, did not thoroughly mix the gas and air, but resulted 
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in what might be described as a. streaky admixture ■ 
producing a flame having a lower temperature. The 
great drawback to the burner of 1893 is its liability 1 
smoke when the pressure of gas increases, and this 19 
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because the quantity of gas sent through the nozzle is 
in excess of the quantity of air that the buraer could 
draw in, and, in consequence, is imperfectly consumed, 
and so deposits carbon on the mantle. 

The new series of burners issued by the Incandescent 
Gas Light Company, of which Fig. 120 represents the 
No. I size, is very different, for it is claimed that any 
augmentation of pressure over that a particular burner is 
regulated to pass, at a certain pressure, simply results in 
the flame becoming hotter and hotter and an increase of 
light. To a limited extent this is true. The proportion of 
gas consumed by the burner does not greatly increase with 
an increase of pressure, and, within limits, such increase of 
gas sucks in extra air to effect complete combustion. 

The burner consists, in the language of the 
specification, of "two cone frustra joined at their smaller 
ends, the lower cone frustrum being shorter than the 
upper." It has been found " that when this double-cene 
pipe is used in a bunsen burner it operates to increase the 
quantity of air forced through the pipe, produces a more 
thorough mixture of the air and gas, and at the same time 
delivers the mixture at a much higher pressure than the 
ordinary bunsen burner does." The lower cone is called 
the " mixing cone " and the upper one the " suction cone." 
The angle of divergence of these cones must fall between 5 
and 7 degs. ; with any angle above 7 degs. the suction 
diminishes until it reaches 10 degs., when it is said to 
almost disappear. The length of the suction cone is about 
double that of the mixing cone, and this has been found 
to give the best results. The head of the burner is 
conical and contains an inner perforated copper cone 
closed at the top by a toothed disc, the teeth of which 
partially close the annular space between the two cones, 




and ilms lake the place of the wire gauze. The object 
of the perforated cone is to assist in mixing the gas atid air, 
and also, coupled with the outer cone, to heat the 
gaseous mixture to a fairly high temperature belore 
arriving at ihe point of ignition. The air inlets are much 
greater in area than usual ; in fact, the tube might be said 
to be open but for the thin strips of metal which serve 
t the lube to the gas jet. The burner requires no 
chimney, yet has an increased efficiency over the 1893 
burner ; besides, it is capable ol dealing irith wider ranges 
of pressure without waste of gas, all of which are steps in 
advance. 

The burner, it is believed, will not be such a source ol 
trouble in keeping dirt and dust from depositing on the lop 
and jets. The teeth of the burner are wide, and so will 
allow (he gas a free and easy exit. The advantages claimed 
(or the new burner are distinctly three. {1) That 25 
to 30 candles per cubic foot of gas consumed at pressures 
of 6-ioths and 8-ioths, is obtained with all sizes of 
burner; (2) absolute combustion of flame, 00 smoke, no 
objectionable bye products, and no difficulty by reason of 
increased pressure; and (3) no chimney is required. These 
advantages are not borne out by experiments given on 
page 257. There is one disadvantage, the hissing noise 
produced by the extra pressure. 

By adopting high. pressure gas, or a forced draught of 
gas and air equal to 10 in. or is in. pressure by using 
Roihgiesser's, Somzi^e Greyson or the Hydro- Incandescent 
Gas Light Company's apparatus, a very great light is 
obtained by employing a very large mantle. With a. 
consumption of 30 cubic feet per hour the illuminating 
power was over 875 candles, which is equal to about 30 
candles per foot of gas. The high pressure system, 
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However, shortens ihe life of the manlle, although, of 
the two Welsbach mantles, the " Cx " shows greater 
durability. 

For decorative lighting the small burners are of 
immense service, as the globes and cups are of exquisite 
designs, and the preity tints lend themselves lo almost 
any decorative purpose. Fig. lai represents one [jaitern 
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Before passing on to describe the maniles it will be 
as well to briefly meniion two other prominent liunsen 
burners, viz., the Denayrouze and the Bandsept. The 
DenayrouM burner was the first to work efficiently without 
a chimney. It is only suitable Tor public hghting, 
railway stations and other large buildings. It can with 
ease be grouped into clusters of three, five, and eight, with 
only a slight decrease in duty. The illuminating power 
varies from 150 10 175 candles according lo the pressure. 
The best results are obtained with a gas pressure of 
32-ioths pressure. The efficiency of the burner with a 
Welsbach mantle is 18 candles per cubic foot. With a 
higher pressure the consumption is, of course, greater, 
but the candle power is slightly reduced in proportion 
to the increased consumption. The mantle is specially 
made for the Denayrouiie Light Syndicate, Ltd., by the 
Incandescent Gas Light Company under the Welsbach 
patents, and which can only be supplied through the 
Syndicate. 

The Bandsept burner, Fig, iiz, is composed of a 
■erics of injection cones so arranged that the air is drawn 
in at successive points of the burner. It causes a definite 
mixture of gas and air to reach the point of combustion in 
a perfectly homogeneous condition, so that the mixture 
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bums simulianeously throughout and at a maximum 
temperature. There is very Utile resistance to the flow 
of gas and air, and to further complete the mixture, layers 
of gauze are placed at two points in the head of the 
burner, which act as "atomizers." The cones are 
surrounded by a movable collar, pierced with i in. 
holes— corresponding with the holes in the tube — for the 




Fig. 132. 



admission of air in small streams at low pressure. By 
means of the collar the air is regulated or adjusted until a 
green zone — the last of the inner blue cone which is caused 
by insufficient air — appears just above the wire gauze. 
The green zone in the interior of the dame indicates that 
the explosive point is being reached, and it is owing to 
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this (act ihal t^ie inner cone of flame is drawn down on the ' 
surface of the gauie, but having more iban one layer, 
prevents it passing through, and so the burner does not 
light hack. As staled, the l^ame is practically a solid one, 
having a more uniform temperature than an ordinary , 
bunsen flame. The ratio of gas [o air in the blue | 
non-luminous cone is 1 volume of gas to 3^ volumes 
of air, and in the green cone i volume of gas 10 34 1 
of air. With this burner excellent results can be obtained 
with the ordinary " C " Welsbach mantle and about 
4 cubic feet of gas. It increases the efficiency ol 
any of the mantles in general use at least 25 per cent, 
compared witb the ordinary incandescent bunsen burners. 
This burner is adopted by the Welsbach Company in Paris, 
and the aforesaid syndicate owns the iJandsepc patents in 
England. 

Results of experiments made in France with this 
burner : — 
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877 
9»'5 



Kflicieney, or 
MTidlci per 
cubic fuot. 

300 



These results of experiments with the Bandsept 
burner are much higher than can be obtained 

London. Using the "C" Welsbach mantle the author ] 
has only been able to get 20 candles per cubic foot of gas, 
although this is 35 per cent, increase of duty. This result 
is obtained by consuming about 4 cubic feet of gas per 
hour. There is one drawback to the burner, that should 
the pressure of gas increase, the extra quantity of gas 
passing through the jet cannot gel through the mantle 
owing to the resistance offered by it, and so the top row of 
air holes, instead of acting as inlets for air, allow mixed 
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gas to escape into the room. This, however, only takes 
place when the mantle is on the burner, and is specially 
noticeable if the chimney be removed. 

The author has also tested the No. i size of the series 
of new Welsbach burners on a modern photometer, using 
a certified Harcourt 10 candle pentane unit as the standard 
of light. The results of the experiments have been 
corrected for temperature and barometric pressure, and 
are as under : — 

Quality of gas used in these experiments when burnt 
in London argand burner equalled 16*58 candles — 









Corrected 


By usinflT 6in. by ]|in. 


Pressure 
Inches. 


Gas con- 
sumed per 

hour. 
Cubic feet 


Li^ht 
obtainec?. 
Candles. 


candle 
power per 
cubic foot 

of gas 
consumed. 


chimney. 


Liifht 
obtained. 


Candles 
per cubic 
toot of gas. 


I 00 


095 


8-46 


890 






1.25 


I '06 


12*64 


11*92 
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1*22 
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15*00 
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2*50 


1-65 
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39 -oo 


2281 


36*90 


21*57 
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I -So 


38-30 


21-31 


4030 


22-40 


rso 


1-95 


31 "20 


l6*0O 


4690 


2405 


4*00 


2*12 




^^* 


5085 


23-98 



The burner was not quite accurately adjusted to 
consume at i in. pressure one cubic foot of gas, although 
when corrected for temperature and pressure, the volume 
passed was practically one cubic foot. It is not to be 
expected that so small a quantity of gas would heat and 
thoroughly raise to incandescence this size of mantle, so 
that the latter would emit 25 to 30 candles. The best 
result is obtained by consuming about 1} cubic feet of 
gas at a pressure of 2^ in., although good results are 
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obtained when the gas pressure U anything between i j in. ' 
and 3 in. Above 3 in. the light is seriously reduced. 
However, by using a glass chimney more air is inducted, 

and at 3^ in. pressuri; the highest duty was obtained by 
an increase of 50 per cent, above the result obtained 
without a chimney. This type of burner is a great advance 
on the old (1893) pattern burner in not requiring a 
chimney, thereby lending itself more readily to decorative 
purposes ; besides, owing to its absence, there should be 
less destruction of mantles. The author found that the 
extra draught caused a greater wear and tear of the mantle 
as compared with the use of a "C" burner and chimney. 

Having briefly described the burners by which the | 
heating power of the gas is to be developed 
incandescent lighting, mention may now be made of the I 
mantles. The Welsbach is a thoriaceria mantle, composed [ 
of 9S76 per cent, thorium and 124 per cent, cerium. ] 
manufactured as follows: The network hood, Fig. 123 
made of ordinary cotton, knitted in a cylindrical form by a 
machine. It is then washed in a solution of hydrochloric ^ 
acid and ammonia, to remove impurities, alter which it 1 
is steeped in the liquid containing the preparation of ] 
rare earths mentioned above in solution. The mantles | 
afterwards pass through a machine which presses out a 
certain amount of liquid, leaving only sufhcient to soak all 
the pores. They are then dried 10 remove the water. 
The mantle is then looped so that it can be hung up, 
afterwards stretched on wooden and glass cones to give 
the required shape, when by means of a gas flame the 
cotton is burnt out, leaving an earthy ash retaining the 
desired shape. The mantle is now a very fragile thing 
and will not bear handling, far less transport, and so to 
give it the necessary strength to withstand careful 
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conveyance, it is toughened by being dipped into collodion 
— a clear, inflammable liquid which soon dries, tiaving 
prepared the manile, it is necessary that it should receive 
proper treatment on first lighting it. The mantle 
should be carefully suspended either on a fork or a wire 
over the burner, and by means of a match or taper 
apply a light to the lop (not the bottom) of it, seeing 





Fic. ,,3. 
that it burns evenly downwards. No gas should be 
lighted until the whole of the collodion has burned ofli 
and this should be done before the chimney is put on the 
burner. Now light the gas by holding a light close to the 
mantle and, with only a little gas on, the chimney or globe 
can easily be lowered over the mantle without damaging 
it. There is no need to remove the glass chimney when 
again' lighting, but to prevent damage being done to 
the mantle by the effect of the explosion or 
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thock which ocean in the chttniKjr, and abo to 1 
lighting back, dow the ait hold vith a &ngcT a 
when it will light quietly. la thit wajr the life of a 
Wehbach mantle may be prolonged, bot owing to its fr^ile 
nature it if frequently thoncned by fractore, yet oo the 
aTcrage it will easily laM soo honra. The mantlea raiy 
greatly, although occasionally one will but 1,000 houm 
The author has had one in daily use for nearly a year, 
and It fhows only slight signs of giving way. The normal 
lighting value, on the r893 pattern burner, ts about 40 
carullcs per 3} cubic feet of gas extending over from 400 
to 60a hours. The light does not seriously diminish 
during the lint few hundred hours, but towards the end 
diminishes to the extent of 30 to 40 per cent. This is 
chiefly due to the delicate fabric falling to pieces, and so 
lessening the area of incandescent material. 

It ii not (Kisiiively understood how this mantle made 
up of thoria and ccria has the power to emit such a fine 
tight. A mantle made from pure thorium oxide gives le^s 
light than one made from commercial thorium, and then 
the laiter only emits a little more than 6 candles per cubic 
foot of gas, It is also strange that (he oxide of cena 
should only give one candle's light, yet when the two rare 
earths are mixed in the proportion of 9S 7 per cent, thoria 
to under 2 per cent, ccria, the mantle made from such 1 
mixture emits filtecn times more light than can either of the \ 
pure oxides by itself. Dr. Buntc believes the emissive 
power of lifjht possessed by the mantle is due to intense 
local temperature owing to the catalytic action of the ceria 
bringing more oxygen to combine with the combustible 
gates in the flame. Dy reducing the proportion of thoria 
the light is gradually reduced. According to the researches 
of Dr. Droisbach, of Dcuben, the maximum illumination 
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occurs when the mantle contains 99*1 per cent of thorium 
oxide to 0*9 per cent, cerium oxide. He obtained 14c 
candles with such a mantle on an ordinary bunsen burner. 

The Sunlight mantle—so far as the net-like skeleton 
of the mantle is concerned— is similar to the Welsbach, 
but is made of about 50 to 60 per cent, of alumina, with 
about 30 per cent, of zirconia, and these form a 
homogeneous body, which is then thinly coated with 
oxide of chromium. In the litigation in 1896, between 
the Welsbach and Sunlight Companies, it was clearly shown 
that Welsbach did not claim an earthy skeleton made by 
means of impregnation from any refractory oxide whatsoever; 
but the use of rare earths is the essence of his invention, 
and his manner of shaping his mantle was by chemical 
reduction, not by coating. Mr. Justice Wills in giving 
judgment againt the Welsbach Company, clearly pointed 
out the difference in the inventions when he said : " It 
was a necessary consequence of the nature of Welsbach's 
process that his skeleton should be absolutely homogeneous 
throughout. Take a fragment out of the structure from the 
back or the front, or the sides, from the rind or from the 
core, it must be the same in composition. Hence the whole 
fabric was a compromise between strength and illuminating 
power, except in a detail so unimportant that I have not 
thought it worth while to notice it ; he could make no 
use of the great strength and tenacity of alumina, because 
it has practically no illuminating power. The Sunlight 
process uses alumina very largely indeed. It makes a 
hood which is a mixture homogeneous throughout, of 
alumina and zirconia, and 30 gets greatly increased strength 
for the hood, with moderate illuminating power introduced 
by the zirconia. The idea of this part of the process is, no 
doubt, taken from the Welsbach patent. But the addition 
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of a thin coaling of oxide of chromium is what gives ihe 
illumination, and in this instance the substantial illuminam 
is not that portion of a homogeneous roanile which is 
exposed to the fiame, but a foreign substance laid on in a 
thin film, and qaite absent from the bulk of the structure^ 
It is true you get much less light than by the VVelsbach 
process." The mantle emits 9 to 10 candles on an average. 

The colour of the light emitted by the mantle varies 
with the alterations in its composition, The Sunlight 
mantle emits a warm pinkish yellow lighi, very different 
from the white light radiated by the Welsbach mantle. 
This latter light comprises an excess of green and blue 
rays, and according to Professor Crookes. "the best form 
of artificial light is one containing little or no ultra violet 
rays, no excess of yellow rays, and just sufficient red light 
to communicate a warm, pleasant tone to the surrounding 
objects. The injurious effects of artificial light on the 
eye being principally attributable to the invisible ultra violet 
radiation, the Welsbach light may be considered to be 
two-and-a-half times as harmful as the Sunlight mantle 
light." 

The light emitted by the Welsbach mantle is not so 
good a penetrator of fog as the ordinary gas-flame light, 
and in this respect resembles the arc light, but this is no 
great drawback. Professor Lewes determined the following 
figures, which represent the percentage loss of light from 
various illuminants in passing through an artificial fog 
solution. 

Coal gas Hanies iir 

Acetylene (lames 147 

Welsbach mantle ao-8 

"This means that the acetylene llime loses 32 4 per 
cent, and the Welsbach burner 87*3 per cent, more of 



PRACTICAL GAS FITTING. 



263 



their light giving power than does our old friend the gas 
flame." 

Two new incandescent mantles are about to be placed 
on the market. One is the "Jasper," the other the 
" Voelker," both mantles containing thoria and ceria. The 
former is coated with a silicon solution, and the latter with a 
solution containing alkaline oxides, which is said to 
strengthen and increase the life of the mantles. It is also 
claimed that by these methods the light steadily increases 
during the life of the mantles. At the time of writing, the 
author has not completed his experiments to verify these 
characteristic properties. 

The Solid-Cone Incandescent Light is not a light to 
be recommended if judged by the quantity of gas consumed 
and the light emitted in the horizontal direction. Fig. 124 
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represents an argand burner having a prop passing up 
through the centre air passage, on which is placed a " solid 
practically incombustible cone of luminous metallic oxides 
and other substances." This cone is a destroyer, not a 
creator of light, if judged by the following figures ; in fact, 
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the results obtained at 5 cubic feet per hour will not 
stand comparison with the result by the London argand at 
the same rate of gas consumption. 

Quality of the gas by London argand at 5 cubic feet 
per hour=i6*25 or 3*25 candles per foot of gas. 

Standard of comparison, Dibdin standard = 10*47 
candles. 

Results by Solid Cone Burner. 



Gas con- 
sumed per 

hour. 
Cabic fioet 


With cone 


Without cone. 


candles 

cubic foot 
of gas. 


IllnminatinK power 
corrected candles. 


S'OO 


5.20 


— 


1.040 


S'OO 


— 


10*41 


2-082 


680 


— 


16-07 


3214 


695 


909 


— 


1-820 


8-85 


16*69 


— 


3 •340* 


8-85 


— 


14-36 


2-872t 



* In this case the cone forced the air against the flame, and so brought 
abuut better combustion, but at what cost ? 

f The flame was slij^htly smoking, and in no case without the cone ok the 
burner is the light very steady. 

Much is claimed for this "latest scientific discovery" 
which it really does not possess or deserve. It is one of 
the many worthless burners on the market, since it is 
destitute of a single point of economy to recommend it. 
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CHAPTER XVIII. 
Chimney Glasses, Globes and Reflectors. 

In order to get economic as well as hygienic combustion 
of illuminating gas when burnt by all circular burners like 
the Argand type it is necessary to use a glass chimney 
to not only protect the flame, but to give it shape and 
stability so that the latter may develop its maximum 
amount of light. Now the Argand burner is much more 
suitable for common or low grade gas than for such rich 
gas as is made from oil, for the chief reason that while 
the burner could be made suitable, inasmuch as the holes 
would simply have to be made smaller, yet the difficulty 
of supplying to a circular flame the most desirable 
quantity of air to fully develop the illuminating power of 
a particular grade of gas is not got over by the mere 
use of another size of chimney. The pressure under 
which the gas issues from the burner and the general 
construction of the latter have much to do with 
the formation, steadiness and brightness of a flame, 
independent of the diameter and length of chimney 
employed. But the burner may be of the best possible 
construction, having all the improved air directing cones, 
yet without a chimney the flame would be lambent, smoky, 
and giving very little light. Place a chimney on such a 
burner as the London Argand, and the flame ceases to 
flicker and smoke, assuming a good shape, while emitting 
a bright light. The cause of this is not far to seek. The 
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gas issues (rom good Argand burners at a much slower 
rate ihan from flai-flame jets, owing to the lower pressure 
necessary to be used to get the gas out of the many 
orifices, which should offer very little resistance to the 
flow of gas, thereby removing from this type of buraer 
that property of sucking in its own supply of air for 
combustion, The chimney then takes the place of | 
pressure and inducts such a quantity of air, at a slow ' 
speed, as will best develop the illuminating power. The 
quantity of air, and the rate at which it flows in, is ' 
dependent upon the length of the flame and chimney 
employed, It is principally owing to this slow rate oi 
flow of gas and air that the Argand gives, with common 
gas, a belter development of hght per unit of gas 
consumed than can be obtained with flat-flame burners. 
Air directing cones, however, are necessary to ensure 
good shaped flames, the same being free from peaks or 
forks of flame. 

The common Argand burners to be found in shops 
have no means of directing the in-current of air to the 
flame, and so much of the air passing through the chimney 
is not utilised except in distorting and cooling the flame, 
thus robbing it of light. Gas-fitters are in the habit of using 
chimneys which are too long, rather than endeavouring 
to improve things by trying one or two chimneys 
of different lengths, and selecting the one which gives the 
best result, which is easily judged by the eye. Take, 
for instance, the London Argand using its proper sire 
chimney, Gin. by a in., the gas may be i6"33 candles' 
value, but substitute an 8 in, by 2 In,, and the same gas gives 
only a light ol i5'3i candles. Again, a 12 in. by : in. 
chimney inducts so much air that the flame is cooled to 
such an exient that the i6'33 candle gas only gives a 
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light or I i't4 candles, conclusivdy proving that the length 
of a chimney can be overdone, and so, when consumers 
use long chimneys the only conclusion they come to is that 
the gas is bad. 

The thickness and colour of the chimney will affect 
the light emitted by the flame. Even thin chimneys 
obstruct a certain amount of light, but as it is necessary 
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to use a chimney with ihc Argand burner one can only say 
that a particular chimney bears a certain merit over another 
by the amount of light it allows to pass through the glass. 
Mica chimneys arc now much used (or incandescent 
burners, but size (or size with glass ones Ihey are very 
inferior as difl'users of light. Using an 8 in. mica chimney 
made up of two pieces, as compared with a glass one the 
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same sue, the loss of light in one case was equal to ao per 
cent, which becomes less as the light grows more bright, 
but taking the mica chimneys as a class they obstruct the 
ir<candescent light to the extent of 15 per cent The 
Patent Premier rod chimney is a very durable one, uid 
has the great advantage that broken rods can be replaced 
by new ones. They are not so easy to clean unless taken . 
to pieces, and in the hands of gas consumers this is found 
to be an objection. Further, they invariably destroy the 
mantles through the rods breaking or bending into them. 
Comparing a 7 in. phin against a 7 m. rod chimney 
it was found that the latter gave less light by 
only obstructing a '34 per cent. The Combination glass 
rod chimneys. Fig. 1*5, are also durable and can be 
repaired by replacing the broken or damaged parts by 




new ones, The lower portion of these chimneys is 
composed of glass rods drawn in lens form, which have 
the effect of diffusing the light more evenly than is the case 
with the plain chimney. The upper portion is a plain 
glass cylinder, joinied to the rod cylinder by means 
of a brass band. By the use of rod chimneys the light is 
not increased, but better diffused, although it is claimed 
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that they increase the light. They are also unsuitable 
for street lamps. The Jena bulbed chimney 
is an improvement on the ordinary chimney for 
incandescent gas lighting. Fig. 126 represents one form 
of bulb and band or frill. Testing this frosted bulb it 
only showed a loss of light of 2 42 per cent., while one 
having the upper portion or bulb proper frosted, with 
the lower or base portion clear glass, being what is 
called half-obscured, improved the light to the extent 
of 2*42 per cent., as comparKl with a plain glass one. 
This was due to the frosted portion acting as a reflector, 
since the whole of the light passed through the lower 
portion horizontally, while the bulb diffused additional rays 
in the same direction. The Jena bulb has holes in the 
neck at about the level of the burner, and the current of 
air passing through the gallery is checked by a cone, and 
so the air is brought more immediately against the mantle, 
with the result that the light is very much increased. 
The bulb at the top has three holes in it instead of one 
like the bulbed chimney. All chimneys should be 
perfectly upright in position on the burners. 

The Improved Standard globe chimney has several 
advantages over the ordinary straight chimney for 
incandescent gas lighting, the essential being that it induces 
a fair draught, at the same time it is so far away from the 
mantle that the flame cannot destroy it, and consequently 
more economical. These are strongly recommended for 
street lamps. 

Globes are principally used to ornament the apartment 

and to add to the appearance of the light, since they can 

be obtained almost in any colour and shape. Also 

sometimes, to counteract the discomfort caused to the eye, 

it becomes necessary to use globes to distribute the light 
4 
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and to protect the eyes from such lights as the direct 
incandescent mantles. In choosing globes one must be 
guided by the requirements and surroundings of any 
particular place. But whatever advantage is gained by the 
use of globes, it is only at the expense of light. For 
general purposes, frosted, ground glass and opal globes 
are used, and for house use they are made tinted in a 
variety of colours, especially pink and ruby, to tone or 
neutralize the effect the Wclsbach light has upon the 
complexion. All such globes obstructed a large amount of 
light, and what does pass through is not always satisfactorily 
diffused. 

Blondel and Psarondalri's paient Holophane globes 

□ 

I' IG. I J 7, 

are excellent diffusers of light. Fig. 127, represents one of 
the globes made of clear glass, so moulded that the exterior 
consists of horizontal lenses, produced by lines of prismatic 
form running round the globe, whilst the interior has vertical 
ribbings of prisms which break up and diffuse the light. 
The horizontal prisms direct ihe rays downward, where 
most required, and give an increased illuminating power 
over the working angles ; at the same time, the lai^e 
emissive surface makes the light pleasant to the eye. They 
do not stand well in draughty places owing to their prismatic 
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formation, as they readily crack along the lines, but in 
other respects are exceedingly satisfactory globes. They 
are made in five or six shapes, also rose tinted. 

The following Table by Professor V. B. Lewes, shows 
the mean loss or gain in light due to the globes used at 
angles between the horizontal and 45 degrees below it; 
the results being as follows : — 

Percentage gain or loss of light due to using various 
globes with Welsbach mantles. 



Globes. 


Percentage Gain 
in Light. 


or L08S 


Holophane, tulip shape 


, gain of 12-3 percent. 


„ conical 


n 131 




„ conical, pink „ I'l 




White Opal Globe, 


loss of 0*5 




Ground Glass Globe 


•» 12*4 




Frosted Glass, tulip 


ft 1 1*2 




„ „ pink 


If 232 




Pink Opal Globe 


n 34*1 




The above results not 


only show the great gain 



obtainable by the use of Holophane globes, but show the 
serious loss of light involved by the use of pink tinted 
globes. 

The figures do not ascribe a power of creating light to 
the Holophane globes, but they simply represent that some 
of the light emitted by the mantle, which would otherwise 
be lost in the upper part of the room, is arrested by the 
upper prisms and deflected downwards. The light from a 
larger surface than the source is more uniformly distributed, 
and thus prevents sharp shadows and glaring contrast 
between the light and the objects illuminated by it. 

The ordinary crystal prismatic globes are deficient 
in the useful qualities that characterize the Holophane 
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light difTusing globes. The Holophane is the onljr globe 1 
that combines complete difTusion with an increase of light J 
over bare Hght al any particular angle. 

tig. 1:8 represents a diagram which shows clearljr the 1 




Fig. 1 28, 
advantage of the globe for illuminating purposes below tbe 
horiionta) line. 

Of the olher incandescent globes it is quite a matter of 
taste or fancy with many of ihem as to which to adopt. 
The number of fancy shapes, as well as being colour tinted. 




Fig. 119. 

renders the task of selection a difficult one. But for shops, 
and houses generally, the opal squat, with clear base (Fig. 
129), gives excellent results. They are made in several 
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Sizes, even to suit the No. i new burner. They are 
specially suitable for shops where, by printing on the glass, 
they may be used as a means of advertising commodities 
10 advantage. 

Bray's " canopy " globes are exceedingly satisfactory, 
being specially made for flat flame burners, and are very 
useful in lighting some shop-windows. They reflect and 
diffuse the light in a downward direction to a greater extent 
than the ordinary gas shade globes, which are becoming to 
an extent old-fashioned, although there are many fancy and 




useful flat-flamed globes still in demand. The gas-fitter 
should be careful to select only those with wide bottom 
openings of from 4 in. to 5 in. in diameter. Globes with 
narrow openings at the bottom cause the air to pass to the 
flame at too great a speed, producing flickering and 
unsteady lights. The comet fitting globes are the best to 
use, as the flames are always much more steady. 

The object of reflectors is to throw back rays of light 
which would otherwise either be lost or wasted in 
illuminating that which is not wanted. Some are made in 
six sizes from 6 in. to 12 in. in diameter, oi silvered glass or 
copper in one piece or in segments (Fig. 130), with or 
without a bole in the centre. This is a good reflector, but 
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a bad difTuser of light, in that it does not send out the rays 
of light equally in all directions. 

Reflectors ate also made of albatrine, opal, porcelain, 
and enamelled sleel, and the nearer ihey approach 
milk-white colour the better the reflector. They may be 
used in houses or in shops to reflect the light down, or 
concentrate it on certain work or goods, which are then seen 
to better advantage. In shop windows especially, the best 
results can only be attained by keeping the lights high 
up, so that not only the lights but the reflecting shades are 
hidden as much as possible, in order that they may not be 
seen when viewing the objects or goods in the window. Best 
white paper will reflect about 70 per cent, of hght, and 
in consequence is often found useful for refitting wire-frame 
shades. Nickel presents a good reflecting surface, but 
it needs at least weekly attention to keep it polished so that 
it shall retain its full power of reflection. 
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CHAPTER XIX. 



a. very simple instniment, no matter 






how complicated its construction. It is of (he greatest 
service to the gas-fitter as it indicates in inches and 
Toihs-of-an-inch ihe pressure of gas supplied by the service 
or main. The simplest form of tube gauge is (J-shaped, 
having a graduated scale fixed between the two limbs of 
glass lube. The scale is graduated into inches and loths 
throughout its length, but the zero line is in the centre, 
and every Jin. above and below this line is numbered the 
same. The first Jin. is numbered one, because when the 
tube is carefully charged with water to the zero line and 
sufficient pressure of gas is allowed to exert itself upon 
one column of water, the latter will be depressed equal to 
half the amount of that pressure while, at the same time, 
the water in the other limb, which is open to the 
atmosphere, will be raised to an equal extent. If it be 
assumed that just lin. oi pressure is allowed to act upon the 
column of water, then the level of the water m each limb 
will be just iin. above and below the zero line, consequently, 
the points J in. about and below zero must be numbered 
I or s, according as to whether the pressure is wanted in 
inches or joths of an inch. So in the illustration, the 
pressure would be i in. or lo-ioths. The term inches 
is most generally used on a gas-works, while on the district 
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the term loths is used nhen speaking of the amount of 
pressure for the first few inches. 

Gauges constructed of glass tubes are not readily 
carried about from one place to another without a risk of 
breakage or spilling the liquid they contain, and besides 
these drawbacks, there is the trouble of keeping them tree 
from leak a.:;e. Fig. 131 is a full size represenlati'm of a . 




portable gas-pressure gauge, which, while having alt ' 
advantages of the glass gauge, has not its disadvantages 
and will be found a most reliable instrument. As no li 
is used in its construction this inconvenience attending 
liquid gauges is obviated. It is the most portable gaugt 
the author knows of, being neither bulky nor inconvenient,.! 
and, enclosed in its neat morocco case, there are no riskt | 
attending its conveyance in one's pocket from placi 
place. The circular graduated scale, showing 
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equivalent pressure of inches of water and parts thereof, 
is made to revolve by turning the milled edge of the ring 
carrying the glass ; by this arrangement any slight 
deviation of the index-hand from zero may be easily 
adjusted. The gauge should be held in an upright 
position and attached by a piece of rubber tubing to the 
supply-pipe under test. Gauges to indicate Exhaust as 
well as Pressure are made suitable for fixed positions. The 
makers are Messrs. Short and Mason, Hatton-garden, 
London, E.G. 

The aerorheometer, or, as it is more generally called, 
the gas consumption indicator, is of the greatest value to 
the gas-fitter, since by its use the rate of gas consumed 
by any burner is readily ascertained. The principle on 
which it is made depends upon the size of an orifice being 
altered so that the quantity of gas passed in a given time 
will bear a comparative relation to the size of the orifice. 
Thorp's indicator is made in three sizes. The pocket 
Burner Tester and Pressure Gauge combined is invaluable, 
as it will show at a glance the hourly rate of gas in cubic 
feet passing any burner under test. The gas, after entering 
at the bottom, passes through the glass tube, within which 
is an indicating or floating disc caused to rise or fall 
proportionately by an actuating disc according to the 
quantity passing the burner. From the actuating disc, 
which works within a tapered metal tube placed above, 
is suspended the indicating disc by a glass rod. In order 
to test the consumption of any burner, the indicator is 
screwed on to the fitting instead of the burner, and the 
latter is then screwed into the top of the indicator. 
When the gas is turned on, the disc will be raised in the 
tube depending upon the specific gravity of the gas to a 
position corresponding with some figure on the scale at 
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the side, indicating the quantity of gas consumed per 
hour. Thereby a wasteful or inferior burner is soon 
detected. To use the instrument as a pressure gauge a 
cap (shown in the sectional view), provided (or the purpose, 
must be screwed on instead of a burner, and the indications 
on the opposite scale are correct independent of ibe specific 




gravity of the gas. Hg, 131 illustrates the smallest or o to 
10 ft. size. The author having tested the instrument found 
it sufficiently accurate for all practical purposes for testing 
burner consumplions, whi!e, as a pressure gauge, it was not 
quite accurate over 4 inches, but perfectly so under jj 
inches. The consumption test was made by meter for every 
i foot from i to 10 cubic feet, and the error did not 
amount to more than aioths of a foot. 
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"ift is very desirable to be able to determine the presence 
of coal gas, especially in the case of leakage from mains 
and services other than by the use of a naked flame for fear 
of an explosion, The great difScully is to discover the 
actual source of leakage. The most economical and 
satisfactory method is to use Ansell's patent Gas Leak 
Indicator. The instrument is shown in Fig. 133. The 
dial is about 3 in. in diameter, and graduated from □ lo 35 
per cent. The presence of 5 per cent, of coal gas in air 
produces a mixture which is explosive when lighted from 




Fig. 133. 

below, but if the flame is applied above the mixture, 
explosive firing does not occur unlii 9 per cent, is reached, 

and burns quietly when zaj per cent, is present. These 
figures vary somewhat with the nature of the combustible 
gas mixed with air. The inslrumeni is extremely sensitive 
in its action, and will indicate instantly the presence of gas, 
in any mixture of gas and air. Its simplicity, its portability, 
and ihe moderate sum at which it can be obtained, ought 
to place it in the hands of every responsible gas filter. lis 
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construclion is based on ihc wellknown law of difTusion of 
gases, viz., the velocity of difTusion of gases is inversely 
proportioned lo ihe square roots of their densities — and its 
application is effected by Ihe employment of an elastic 
melal chamber, the bottom being formed of a porous 
diaphragm through which a mixture of gas and air may 
percolate. For instance, one volume of hydrogen will 
pass through this porous tile in one quarter the lime that 
it takes an equal volume of oxygen to pass. When the 
indicator is brought into an atmosphere charged with gas, 
the gaseous atoms diffuse through the diaphragm into the 
closed chamber with greater rapidity than the enclosed air 
passes out, thus causing pressure by increased volume 
upon the elastic surface of the chamber, and the motion 
thus given is imparled lo clockwork, which causes the 
index-hand to move over the graduated dial. It lakes 
about two minutes for the full effect of the gas to act, and 
this is indicated when the pointer ceases to move. 

The method of procedure is to find the position of 
the main or service, then a searching rod, preferably 
hexagonal in section to facilitate its removal, is driven down 
to about the level of the underside of the main, a little 
sand or clay is placed round the top of the hole to secure a 
level surface. The rod is then withdrawn, and the tap 
of the indicator closed, after removing the brass cap which 
covers the diaphragm, the indicator is placed over the 
search-hole. If the pointer remains at zero there is no 
leakage of gas near that spot. Repeated trials are made 
at stated distances apart, and the search-boles made 
allernatel}> on each side of the pipe, especially if a large 
one, greatly assist in determining the exact locality of a 
leakage in some grounds. After each trial the vent-tap 
must be opened, but as there is no inlet other than 
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through the porous tile, the instrument is apt to become 
less sensitive, a difficulty that has been experienced owing 
to a want of a free current of air to clear the instrument of 
gas. By having two taps instead of one, the additional 
one fixed at least halfway down the opposite side, the gas 
being lighter than air would readily be displaced by the 
easy incurrent of pure air entering by the lower tap. The 
sensitiveness of the instrument is then always good, and 
it will show the presence of very minute leakages and their 
amounts. 

As regards the nature of the soil into which the 
search-rod is driven is a matter of importance. Some soils 
are very porous, as those containing ashes, and consequently 
any leakage from a main would readily percolate the soil. 
The only difficulty in this case is to keep the hole open after 
withdrawing the rod. On the other hand, clay soil is far 
from being porous, and a considerable leakage would not 
readily be detected until the spot was actually come upon, 
simply because the gas cannot find its way to travel. Other 
soils have the remarkable power of deodorising coal gas, 
and so its presence could not be detected by the senses. 
Under such circumstances, it is well that such an instrument 
as the indicator is at hand whereby a leakage of gas is 
discovered. 

Where mains are laid in the footpaths that are paved 
with York stone or granolithic the search-rod is driven 
down at an angle through the joint, say, 3 ft. or 4 ft. 
Asphalte or wood paving is somewhat costly, and it does 
not do to take much of it up, and so the defect is spotted 
by trial. A clay ring is put round the mouth of the hole 
made by the rod, on which is placed the indicator ; note 
the indication of the index and repeat the test at another 
point until the highest reading is found, which is generally 
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within a yard or two of the faulty pipe. The search-holes 
are easily repaired. The indicator is specially useful in 
towns where subways, sewers, electric-tight conduits, or 
cellared buildings are contiguous to gas mains. 

The Hydrogen Flame Test by Dr. Clowes is a 
trustworthy means of not only detecting the presence, 
but also the actual proportion of coal gas in admixture 
with the air. The presence of coal gas in air is indicated 
by Ihe appearance of a pale flame or "cap" surmounting 
the hydrogen flame. The Ashworth-Hepple white- Gray 




test-iamp, Fig. 134, is most generally used, as a lest can be 
accurately made in a few seconds. The hydrogen 
attachment can, however, be fitted to any form of mining 
lamp provided the glass chimney is of sufficient length, 
Hydrogen gas burns, producing a flame having great heat, 
but emitting no light, and because of this it is specially 
suited for detecting small percentages of coal gas in air. The 
inflammable gas detector is suitable for testing the 
atmosphere underground, in street boxes, electric culverts 
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which is ihen extinguished by the "pricker." The 
adjustment of the height of the standard hydrogen dame 
is of the greatest importance, because the flame-cap is 
constant in height (or the same proportion of gas, if the 
test flame be always the same size. The cap height varies 
to a greater extent ihan the test flame itself does. With a 
test flame which is always set to an invariable height it 
is possible, not only to lest for Ibe presence of combustible 
gas, but also to determine the percentage of inflammable 
gas which is present, by simply measuring the height of 
the flame-cap. Since, also, the height of the flame-cap 
steadily rises with the proportion of gas in air, it is easy 
to supply a scale which gives for each height of the 
flame-cap the corresponding percentage of gas present in 
the air. By a sim[)le device the standard flame can be 
adjusted to two different heights, and thus allow of 
coal-gas testing from 0-25 to 5 per cent. 

Another convenient form of this detector is mounted 
on a tripod stand. The contaminated atr is pumped 
direct from the space to be tested over the lest flame 
by the use of a valved indiarubber ball, fitted with rubber 
lube to reach to the air space and to the apparatus. 
The rubber tube may be introduced into space where a 
man cannot enter with safely, and so the air of the place 
may be tested. The diagram illustrated by Fig. 135, 
shows the heights of the flamecaps, together with the 
percentage of coal gas up to s P^r cent, which each 
cap indicates. 

The apparatus is only to be obtained of Messrs. 
W, J. Fraser and Co., Commercial-road, Ixmdon, E. 

The sense of smell for the detection of illuminating gas 
la unreliable, and the gas filter would And strips of paper 
impregnated with a solution of palladium, or the solution 
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itself, a far more reliable test. The solution is made by 
dissolving 3} grammes palladium chloride and ij 
grammes of gold chloride in a litre of distilled water. The 
paper is steeped in this solution and used in bore holes by 
inserting in a glass tube a strip of paper. The degrees of 
blackening of the paper enables the operator to form some 
opinion of the amount and proximity of the leakage 



The Nestleb Gas-Finder for Locating a Leak 
IN Underground Mains. 

This consists of an upright stand carrying a suction 
pump worked by hand ; a current of the contaminated air 
is aspirated through flexible tubing from a hole previously 
made in the ground at the spot where leakage is suspected. 
Dust is extracted by two small filters. From the pump 
the gas-charged air is conveyed through a glass tube con- 
taining a strip of paper moistened with a 10 per cent, solulion 
of palladium chloride. A better plan is to take the pipe 
leading from the pump and direct it downwards, so that the 
jet of air impinges on a piece of white paper held or fixed 
about J in, from the jet. The paper is prepared, when 
needed, by adding one drop of the palladium chloride 
solution to the centre of it. By bringing the current of 
suspected air into intimate contact with the moistened 
paper instantaneous discoloration occurs if gas be present. 
The test only takes a few seconds. The palladium in the 
used papers can be easily recovered if thought necessary. 
A small bottle of palladium solution goes a long way when 
only single drops are used for a test. 
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CHAPTER XX. 



The Use of Gas as an Aid 

The conditions necessary, when applying gas as .in 
auxiliary to ventilation, have not been thoroughly studied, 
but a few facts may be given which may at least lead lo 
better ventilation. The subject of ventilation is a large 
one, and cannot be fully treated here. 

First then, the amount of impurities added to the air 
by artificial lighting depends upon how well the gas has 
been purified and the method of consuming it. The chief 
products of complete combustion of coal gas are carbon 
dioxide and water, and when the gas is not too well 
purified a varying amount of sulphur dioxide. London gas 
never contains much sulphur, and when consumed yields a 
little over half its own volume of carbonic acid and more 
than its own volume of water vapour, independent of the 
lighting power of the gas, which, of course, depends upon 
the kind of gas and the class of burner employed. The 
kinds of burners have been discussed, and those which 
consume the least quantity of gas while emitting the most 
light, are the best from an hygienic point of view. Unless 
burners completely consume the gas the actual products of 
combustion will be carbonic acid, carbonic oxide, water 
vapour, with various compounds of ammonia and sulphur. 
Most of these products are injurious to health, and if no 
means of exit be provided the air of a room would become 



PRACTICAL GAS-FITTING. 287 

rapidly fatal as evidenced by the three persons suffocated 
by the fumes of a gas fire at Oldham in the month of April, 
1899. When gas is so purified that it only contains lo 
grains of sulphur per loo cubic feet the quantity of sulphur 
dioxide evolved by the combustion of such gas would be 
o'oi 7 of a cubic foot; but in the winter time gas often contains 
more sulphur compounds, as 20 grains of sulphur, then the 
harmful product would be 0*033 o^ ^ cubic foot. The 
presence of sulphurous acid in undue quantities in the air 
of a gaslit room is chiefly productive of injury to health — 
apart from the destructive action on metal and other 
materials — since it combines with the moisture and oxygen 
of the air, and so becomes converted into sulphuric acid. 
The whole of it would not be so converted, for it is seldom 
that the air ot a room is at saturation point, a condition 
necessary for its conversion. In towns like London, where 
large quantities of coal are consumed in grates, the 
sulphurous and sulphuric acid may be twenty-five times as 
much as the quantity of carbonic acid in the outside air ; 
this amount of contamination by sulphur of the inside air 
from the combustion of purified gas is next to impossible. 
One cubic foot of ordinary gas burned per hour vitiates 
nearly as much air as the respiration of the average 
individual, since the latter exhales 0*6 cubic foot of carbonic 
acid per hour, as against from 0*52 to 0*54 cubic foot 
of carbonic acid resulting from the combustion of i cubic 
foot of gas. The amount of vitiation of the atmosphere 
caused by one burner as compared with another in order 
to give an illumination equal to 48 candles is defined by 
the amount of oxygen removed from the air and the 
carbon dioxide and water vapour produced by the various 
illuminants. 

The following table, which has been partly compiled 
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from bgores ffwta by PtoL Lewes, shows dearly the most 
hygienic metfaod ol Ugbtiiig a room : — 
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: light is the incandescent gas 
incandescent Ijnup be left out of 



The most hygieni 
burner, if the electric 
coQsideralioD. 

The system of ventilation suited for a room lighted by 
incandescent gas burners would not be successful were a 
number of candles to give an equal illumination put in 
place of them. Contaminations by gas are diluted 
according to the amount of atr entering a room, and 
according to doctors the human breath impuiities require 
more fresh air dilution, and as each cubic foot of coal gas 
evolves at least 0-51 cubic foot of carbonic acid, about 450 
cubic feet of fresh air should be supplied per hour apart 
altogether from the quantity required to dilute respiratory 
Impurities and organic matter. Each person should have 
3,000 cubic feet of fresh air hourly in order to keep the 
carbonic acid below 06 part per 1,000. In inhabited 
rooms, Ihc organic matter and carbonic acid go together 
and bear a reasonable consiant relative to each other, but 
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the organic matter or albuminoid ammonia in the air, 
although most injurious to life, is very difficult to estimate, 
there being no simple test. However, it is necessary to 
have ample cubic space, and sanitary authorities advocate 
1,000 cubic feet per head, but this is greatly in excess of 
what most people can obtain in bedrooms or sleeping- 
rooms. The air of bedrooms is exceedingly liable to be 
overcharged with water vapour simply because many of 
them are never warmed with fires. An effort should be 
made to bring the atmosphere of the bedroom nearer 
in point of dryness and warmth to that of the atmosphere 
of the drawing-room, then will old persons or those with 
weak hearts or impaired lungs feel comfortable without 
that degree of suffocation so noticeable when the air is cold 
and damp in the rooms. 

Ventilation is brought about by either natural or 
artificial methods. Of the first, this is really dependent 
upon the unequal densities of two columns of air in aiding 
diffusion, as chimney draughts; the other method is by 
means of fans, bellows, and other contrivances. Natural 
ventilation is best secured by unequal temperatures as 
between inside and outside, since diffusion alone is not 
sufficient as a ventilating power simply because all air 
impurities are not gaseous, some are molecular. If a 
column of air in a flue be heated it expands, and in doing 
so becomes lighter, therefore it ascends with a primary 
force producing air currents. This law of Charles applies 
to all gases, and depends upon three considerations: — 

(i) The difference between the temperature of the 
inside and outside airs. 

(2) The height of the chimney or tube containing 
warm air. 

(3) The area and other conditions of the opening 




through which the heated air 



out and the cooler 



Of all ihe methods of natural ventilation the simplest is 
that of open doors and windows, and even when shut in cold 
weather unpleasant draughts are apparent, but such means 
of venlilaiion is cither productive of a cold and draughty 
room or a hot and close one that health becomes affected. 
Ventilating methods should aim at avoiding these results. 
A good method of ventilating as well as lighting a room is 
by means of a gas burner placed in a globe, as regenerative 
lamps, and entirely supplied with fresh air either from the 
room or outside, but the products o I combustion conveyed 
directly outside. There are now many so-called ventilating 
gas lamps in which the products of combustion are carried off 
by a tube placed within a larger one. Owing to ihe inner 
tube becoming hot it acts as an extracting shaft, while the 
space between it and the outer one allows fresh air to enter, 
although it should be mentioned that very often both act as 
extracting shafts. In theatres and other large public 
buildings, this method is taken advantage of by using 
Sunlight burners, but this brings us to artificial ventilation. 
Two systems are in use, viz., ventilation by extraction and 
ventilation by propulsion. The chimney of an ordinary 
fireplace affords the simplest example of extraction. Again, 
gas jets placed under outlet tubes heat the polluted air and 
cause it to expand and escape up the tubes. In fish shops 
the nuisance of offensive smelling acrolein is easily abated 
if there be a proper " hood," fitted with a gas jet burning in 
it, lor conducting away the fumes. Jebb's system of 
ventilation is one of extraction, as also the system in use in 
the Houses of Parliament. 

In the case of ventilation by propulsion, the a 
driven mechanically by fans or pumps, and has the 
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advantage of the certainty and ease with which any volume 
of air can be used, but it is expensive. Air so drawn or 
sucked in may be contaminated if care be not taken to 
ascertain the nature of the surroundings of the source of 
supply. The air, however, can be washed, filtered, and 
even warmed, and in the case of hospitals this is very 
desirable. The true principle of ventilation is to admit the 
fresh air at as low a point as possible, of so low a speed that 
a draught cannot be detected, and to let out the vitiated air 
at the highest point of the ceiling or roof into the open air. 
A number of modern contrivances completely overturn the 
fundamental principle of sound ventilation by admitting 
fresh air at a point near the ceiling. Now it is this hot air 
which ventilation should get rid of, for it is charged with 
the heated products of combustion and respiration, and the 
effect of letting cold air in upon it is to cool and condense 
the products and cause them to descend to be breathed 
over again. In rooms, halls, or churches, the vitiated air, 
whether arising from combustion or respiration, rises up to 
the ceiling and cannot escape unless proper channels are 
provided for its exit and due provision made for the 
entrance of fresh air below. 

Mr. Thos. Fletcher, F.C.S., experimented some years 
ago on the use of gas for ventilation, and knowing that the 
available duty of a luminous and an atmospheric burner 
are precisely the same, he found that the quantity of gas 
required for any ventilating shaft was very small. It is 
simply one of convenience and suitability as to which is 
used in any particular place. 

Experimenting with a flue 6 in. in diameter and 12 ft. 
high he obtained these results : — 
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These experiments determined that the maximum 
speed of current which can be obtained with economy 
is about 200 ft. per minute, and this, with the consumption 
of 1 cubic fool of gas per hour; also, that the maximum 
consumption of gas in a ventilating flue should not exceed 
5 cubic feet per hour for each circular foot area of section. 

To double the speed of current eight limes the quantity 
of gas must be burnt, while the effective duty per cubic foot 
is reduced to one-fourth. 

With regard to heating and ventilation, Mr. Fletcher 
agrees with the architects' basis of calculation, i.e., the 
cubic air-space enclosed, is perfectly correct for ventilation 
but not for wanning, as it is not ot the slightest use in 
calculating the heating power required. The heat 
absorbed by air is infinitesimal in quantity and so may be 
neglected, bat the heat absorbed by the walls is very great. 
The results of numerous experiments on both a large and 
a small scale show that in an ordinary building without 
skylights, nearly one-half of a British thermal unit is 
absorbed by each square loot of wall surface per hour for 
every i deg. Fahr. rise over the normal temperature 
maintained after the first warming up is complete. 

The rule was discovered that for every 1,100 square 
feet of wall surface a gas consumption ol one cubic foot 
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per hour maintained a rise of i deg. Fahr. when the air in 
the room was changed every hour; if the air be entirely 
removed every 20 minutes, 37 J per cent., or a little over 
one-third was used in warming this air, and the gas 
consumption for the same result rose to i i cubic feet per 
hour for every i deg. rise maintained. If the temperature 
of a room has to be raised quickly the proportion of heat 
absorbed by the walls increases greatly, as does the gas 
consumption, but the fact remains that whatever the heat 
required to warm the walls, and lost in this way, the 
heating of the air required only i cubic foot per hour per 
1,200 square feet of wall surface for every 3 degs. Fahr. 
rise of temperature, when all the air in the room was 
entirely renewed every 20 minutes, a fair average for 
ordinary living rooms. Under the heading of gas ranges will 
be found the heating value of coal gas in thermal units. 




CHAPTER XXI. 
Methods op Calculating the Size or Pipes . 

TUEIR DeLIVERIKC CAPACITIES IH CUBIC FEET 

PER Hour. 
What size of pipe must be laid Id supply 3 ceitiin number 
of lights ? is a que&lion the gas fitter is fieqnemly called 
upon to solve. The chief factors that affect the solution 
are ihc distance to which the gas has to be conveyed, the 
pressure that is available for the transmission, and the 
number of lights or quantity of gas to be supplied. Most 
calculations make no alloirance for obstruction by water 
or other deposit, apart from friction which tends to check 
the How of gas through pipes. The kind or quality of gas 
influences the amount discharged. 

Gas pipes, unlike most other pipes, are always running 
full capacity or bore independent of the diameter and 
length ; but the friction of the gas against the internal 
surface varies Jn the different pipes according to their siie. 
The smaller the pipe the greater the friction per unit of 
gas delivered in a given time. Therefore, when gas passes 
through pipes the velocity of its motion is consequenily 
greater at the axis than it is at the periphery. It is usual to 
assume that the mean velocity of the flow of gas in a round 
pipe is the same as that at a point situated at a distance 
from the periphery equal to one-third of the radius. This, 
however, is only approximately correct, and Herrjurisch 
has shown this to be so by a number of experiments. 
When a greater degree of accuracy is necessary in a 
determination of this kind, the velocities of flow at various 
distances from the side must be measured and the average 
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value deduced therefrom. One series of determinations 
may be cited where gases were allowed to pass through a 
leaden pipe of 1075 ^^' radius. The velocities in feet 
per second were measured by a Fletcher's anemometer 
at different distances from the side. At i in., 4038 ; 
at 2 in., 4*514; at 3 in, 4*945; at 4 in. 5-342; at sin., 
5710; at 7 in., 6056; at 8 in., 6056. 

The retardation due to skin friction is here well shown. 
Now the mean velocity calculated over ihe whole cross- 
sectional area of the pipe is 4*97 feet per second, whereas 
at one-third of the radius the velocity is 5*10 feet per 
second, or 102*6 per cent, of the true value. The 
retardation in small pipes due to skin friction and length 
is very great, and is repeatedly neglected by gas-fitlers. 

The following tables clearly illustrate the great 
difference in the quantity of gas in cubic feet delivered 
per hour by pipes of various diameters. 

Table showing the number of cubic feet that may be 
supplied from pipes of different diameters and lengths 
under i in. or 10 tenths pressure per hour. By dividing 
the cubic feet by the size of burner proposed to be used 
gives the number of such burners a particular size and 
length of pipe will supply : 
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95 


78 


67 


I 


223 


212 


187 


152 


128 


li 


388 


368 


323 


263 


222 


'i 


613 


590 


507 


413 


345 


2 


1280 


1225 


1070 


880 


750 


2i 


2220 


2II5 


1820 


1520 


1270 


3 


3497 


3330 


2880 


2.?7o 


1975 


4 


7170 


6800 


5875 


4820 


4025 




Also, the following table compiled from figures of 
A. H. Crump, compares favourably with the above, 
although the figures corresponding to pipes above i in. 
are greatly under the actual quantity that is delivered 
with I in. of pressure, 



Lcnjlh ol 


25 


50 


75 


100 




Cubic 


Cubic 


Cubic 


Cubic 




47 


30 


27 




i 


















124 






«o 








li 


S10 






261 




lobS 






SM 


3i 


i76j 






S64 


3 


2651 


iws 


IS13 


I3I0 


' 


5070 


n^'i 




2496 



In order that the figures may be of everyday use 
the gas-litler should remember that the usual pressure on 
the supply varies from i in. to 4 in, of water, and therefore, 
when it exceeds i in, the carrying capacities of the pipes 
are increased directly as the square root of the pressure 
and inversely as the square root of the length, That is to 
say, with four times the pressure the quantity delivered is 
doubled, while with four times the length the quantity is 
approximately halved. 

When, however, the quantity of gas delivered under 
a certain pressure is known and it is desired to know the 
volume that will be discharged under another pressure, the 
problem can be solved by rule of three. 

Rule : — As the square root of the pressure : square 
root of altered pressure :: vol, ; x. 

Or again, when pressure and distance are given, to 
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know the quantity that will be delivered by a change of 
distance. 

Rule : — Find the square root of the distances then by 
rule of three. It should be remembered that the greater 
the distance the less will be the quantity discharged. 

The specific gravity of the gas has some effect on 
the quantity delivered since light gas travels faster than 
heavy gas, and therefore a smaller pipe is required for the 
former, in order to deliver the same volume in a given 
time. Illuminating gas of equal quality or candle-power 
may vary from 0*420 to o'6oo, air being I'ooo, 
consequently a larger pipe will be required to deliver 
an equal volume of the gas having a specific gravity of 
0600 than one to carry a volume of gas of specific gravity 
0*420. 

To find the quantity of gas delivered when the gas has 
a definite specific gravity to that delivered of a greater or 
less specific gravity. 

Rule : — Multiply the vol. by the square root of its 
gravity and divide by the square root of the specific gravity 
in question. 

According to these rules a 2-in. pipe has 5 to six times 
the carrying power of a i in. pipe. 

Dr. Pole gives this formula : — 



Q = 1350 D' JL^ 

Where D=diameter of the pipes in inches. 
G=specific gravity of the gas. 
L= length of the pipe in yards. 
P=the initial pressure in inches. 
Q=quantity of gas in cubic feet per hour. 

The formula by J. P. Gill, who has made allowance 



PRACTICAL ( 






Then 


35'2S 


+ H=3 


in. X2in.= 4« 


+ 1=5 


in.xsin. = i5'o 




')l?V 




■2500 
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CHAPTER XXII. 

Fitting Up Gas and Meter Testing Apparatus. 

Under the provisions in schedule A of the Gas Worloi 
Clauses Act, ;i, the apparatus Tor testing the illuminating 
power of gas shall consist of the improved form of Bunsen's 
photometer, known as Letheby's open 6a in, photometer, 
ot Evans' enclosed loo in. photometer, together with a 
proper meter, minute clock, governor, regulating tap and 
pressure gauge. The photometers used In the testing 
places at the present time are neatly all o( the improved 
form of Bunsen photometer, having a bar or scale 60 in. io 
length, prescribed and certified by the Gas Referees. 

The meter used for measuring the gas consumed 
in the photometer must be a wet one, having a. capacity 
of 144 cubic inches, that is, the measuring drum on 
making a revolution passes one-twelfth of a cubic foot of 
gas. A hand is fastened directly to the axle of this drum 
and passes over a dial divided into one hundred equal 
divisions. Another form of experimental meter, having 
a combination index, minute clock and gas index working 
on one dial, the 5 ft, per hour rate of consumption and 
the time circle of one minute being coincident is especially 
convenient. Two small circles are also provided, the one 
on the right showing i ft. actual consumption and 
divided into la parts, the one on the left divided into 
10 equal parts, each representing one minute. The 
meters are filled with a metal water-line gauge « 
through sight, and a thermometer box on the side 
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communicating with the outlets for gas. The inlet and 
outlet of the meter are at the back, placed one above 
the other and fitted with unions. The boss of the union is 
to be attached to the meter or other apparatus and 
the cap and lining to the ends of the connecting pipes. 

A delicate balance governor for maintaining uniformity 
of pressure at the outlet of meter is very essential. The 
valve is usually a long one of about 3 in. stroke, the tank 
and bell are made of incorrodible white metal. The inlet 
pipe, fitted with the valve seating, is in the centre of the 
tank and the outlet pipe a little to one side of it, both 
being fitted with a boss, the cap and lining soldered to 4 in. 
or 5 in. of piping, terminating with a f in. tap, to form a 
dripwell or syphon. Between each cap and lining and the 
fin. tap is inserted a tee-piece fitted with a fin. union 
boss. 

The next piece of apparatus consisting of a micrometer 
or regulating tap, having a large well-fitting barrel and plug 
with a round or square hole in same, so that the exact or 
easy adjustment of the quantity of gas consumed by the 
standard burner may be made. 

The last necessary instrument is a King's gauge, for 
indicating the pressure at the various points of the 
apparatus, having a semi-circular dial divided into loths 
and looths of an inch, and showing in all i|in. of 
pressure. 

In connecting the different pieces of the apparatus 
together great care must be taken to avoid all sharp turns 
in the line of flow to the burner, although to achieve this 
end it may be mentioned that it really depends upon 
the position the instruments occupy on the photometer 
bench as to whether the standard burner is above, or 
near to the apparatus, or at the extreme end of 
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photometer away from Ihcm. The best piping to ui 
coupling the meter to the governor and governor to 
regulating tap is ^ in. tin or composition pipe, although 
j in. brass may he used throughout. 

When brass tubing is used, ihe various nttiDgU 
especially the unions, should have as full a bore thtougtil 
them as possible. The pipe from outlet of meter to jnletj 
of governor should have a cap and lining attached to each I 
end. Fit on the meter cap and lining first, then carefully 
set the pipe — the bends being gracefully done and avoiding 
all kinks — with a gradual fall to the tee-piece on the inlet of 
governor. The pipe is here cut to suit, then the cap and 
lining attached. From the regulating tap to the outlet ol J 
the governor, likewise (it a pipe with a fall to the latter, ] 
having a branch pipe let in and taken to a 3-leg 
communicator, which latter is most conveniently situated 
behind the regulating tap and in communication with the 
pressure gauge. The communicator is formed ol Jin. 
brass pipe by bending it to tbe shape of an open inverted U. . 
In the centre is brazed a short piece of pipe to which 11 J 
screwed a fin. tap. This tap is used as a blow-olT tap. 1 
At an equal distance each side of this takeoff, but on thej 
underside of the inverted U, a piece of pipe is let in and I 
brazed and so forming (our legs. One outside leg, usually 1 
the left hand one, is cut short and connected directly by J 
means of an union to the pressure gauge ; the other three ' 
are each fitted with a female tap at about 2 in. above the 
table in which | in. holes have been bored, through 
which short pieces of pipe pass, each then fitted under 
the table with a Jin. union boss. A neater wa 
construct this communicator is to use a foui-wa 



is piece and 



The 



cross-piece 



form in 



the! 



centre, the blow off at the top and at each side of it i 
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nicely bent arm is screwed into the same, with a 
corresponding piece into the bottom-way. Into the 
right-hand side arm put the tee-piece with a further short 
piece screwed into the throughway, the centre-way of tee 
looking to the right. The distance between the three 
downward pipes being equal, screw on each a female 
union tap so that they are in a line with one another, and 
the cap and lining screwed on the pipes that come up 
through the holes in the table. The position on the bench 
for this communicator is behind the regulating tap, but so 
situated that the arm with the tee-piece is about an inch 
to the left and at right angles to the plane formed by the 
gas-way through regulating tap. The tee is connected with 
the pressure gauge by means of a piece of } in. brass pipe. 
The communicator and all piping including taps above the 
table must be burnished and lacquered. The holes bored 
in the bench should be the exact size of the outside 
measurement of the brass pipe, except, perhaps, when 
composition or tin piping is used, the holes for the inlet 
and outlet pipes of meter are best made of such size that 
they will allow the cap and lining of one end of connection 
to pass through. 

The regulating tap is situated between the meter and 
pressure gauge. Two holes are bored in the bench when 
the burner is not above the apparatus, and especially when 
the tap is fitted with a pointer which passes over an arc 
graduated from zero, or position when the gas is shut off, to 
the opposite extremity when the gas is full on. The outlet 
of regulating tap is run to burner near to which insert a 
female tap, so that the gas may be shut off at the burner, 
yet be on the whole of the apparatus. This is essential in 
order to test the soundness of the apparatus and connections, 
which must be perfect before it can be used. At any 
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convenient point after regulating tap a tee piece is let in 
and connection made therefrom to right hand leg of 
conimunicalor. This pipe conveys the pressure of gas at 
"point of ignition" to the gauge where the amount is 
indicated. Likewise the branch from outlet of governor 
to inlet of regulating tap is connected with the centre leg 
and the lefthand leg in communicalioD with the inlet of 
meter, so that if it be desired to know the pressure at 
" inlet of meter " or " outlet of governor " the tap open to 
" point of ignition " is shut off and the tap opened, say, in 
communication with the " mlet of meter " at once allows the 
inlet pressure to be recorded by the gauge which should 
fall between 12 and 14-ienihs, Ihis is the principal 
pressure, and must be controlled by a slight dry governor 
(mercurial) on the service-pipe in order to prevent excessive 
pressure at the inlet of the experimental meter. Too 
great a pressure not only renders a test for illuminating 
power inaccuraie, but may blow the water out of the 
governor tank. To know the amount of pressure at the 
" outlet of meter '" serves 00 practical purpose. Three 
brais plates engraved respectively " inlet of meter," " outlet 
of governor," and "point of ignition," should be screwed 
to the bench opposite the taps which put into 
communication with the gauge the respective pieces ot 
apparatus. 

With regard to the supply service, ir. all cases use 
Jin. iron piping, as this size ensures a quick change of gas, 
even though the length of service may be unusually long. 
The service pipe should enter at least 4 in. into the mainj 
and preferably about half-way, in order to get a fresh supply 
of unfrictionised gas. Where the supply is taken from the 
top or periphery of a main the gas which passes into the 
service has been subject to considerable friction, and so 
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impoverished to an extent ; besides skin-surface gas travels 
very much slower. These points should not be omitted 
when laying a service to supply gas for testing purposes. 
Endeavour, also, to give as great a fall to the service as 
possible by screwing on a T-piece close to the main. An 
upright pipe is continued from the tee to within a few 
inches of the surface of the ground terminating with a 
socket and plug. An iron road box is placed over this 
upright pipe to protect it from overhead traffic. The 
supply is continued from the centre of the tee to inside the 
testing-room, where provision is made for blowing the 
service by putting a tee with the centre-way looking up, and 
from this point the service should fall directly to the 
main. A main cock is screwed on, then to the dry 
governor already mentioned. 

Where the photometer is supplied with the apparatus 
under one order, all necessary pipe fittings and connections 
are made up and marked to indicate their several places, 
rendering the work of putting together very easy ; but even 
then care must be taken that all the unions are not put 
together without a leather washer, and all threads painted 
with paint mixture, so that when completely fitted and 
subjected to inlet or 12-tenths pressure no gas maybe 
found to pass the meter. No matter how slowly the meter 
may move, after due time has been allowed for the water in 
the governor to settle, there is leakage which must be 
absolutely stopped. Gas-fitting of this kind is generally 
under the supervision of an expert to guide the gas-fitter in 
the execution of his work. 

In fitting up Harcourt's table photometer very little 
gas-fitting work is required, there being no pressure gauge, 
and what connections there are, they must all be made above 

the table. No holes are to be bored through the table. 

u 
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Testing Mlters. 

Besides the Gas Referees' lest there is the verification 
of consumer's meters which necessitates the use of a 
standard gas-holder of to cubic feet capacity, an overhead 
water cistern to supply water for wet meiers, and a proving 
or level bench. 

The Referees' i cubic foot measure required careful 
fixing, and when the tank of water is conveniently situated 
and the waier of about 60 degs. Fahr, the lest is very 
accurate and simple to perlorm. This measure is now 
abandoned for one having one-lwcllth of a cubic foot 




Fig, 137. 
Apparatus foi: Testing Meters. 

capacity, requiring no special gas Oiling connections, since 

it consists of a blown-glass vessel having glass stop-cocks, 
and is to be used only for verifying experimental nieiers 
connected with illuminating power and sulphur tests. In 
testing these meters it is important that uniformity in the 
temperature of the air, gas and water exists, otherwise 
correction must be made. The temperatures should not 
vary more than 2 degs. between the water in the measure 
and that in ihe meter. Due to the dilatation of gas in 
contact with water at difTerent temperatures the author 
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has found that where a difference exists, that for every 
4 degs. variance, one way or the other, between measure 
and meter an error is caused equal to i per cent, therefore 
the Gas Referees only allow an error of J per cent 

In the gas meter testing stations the loft. gasholders 
are the most elaborate piece of apparatus. Fig. 137 shows 
a double set of apparatus, but not strictly as is used at the 
present time, for instead of burning the gas as here shown, 
the gas is allowed to escape from a pipe through the 
roof into the air. Also, instead of testing small meters 
singly as illustrated, it is more usual to couple two or 
three together, noting each index separately. This saves a 
considerable amount of tkne and is quite as accurate, 
providing the temperatures are equal and there be no 
leakage in the coupling. The coupling or connection 
between one meter and another is not made by means of 
unions, but by a suitable length of composition pipe inserted 
into the outlet and inlet of the meters and made gas-tight 
with clay. This makes a perfect temporary join and is 
quickly and readily made. Before passing a quantity of 
gas through the meter, the joints are tested for soundness 
under 3 in. pressure by turning on the gas at the holder 
and closing the outlet on the last meter. Should the 
holder cease to fall, the meters and joints are perfect. 
The exact quantity of gas in the holder is noted, also that 
ot the pointers on the meters. Now turn the gas on to the 
meters and pass one or more feet through them. The 
meter registrations are then compared with the quantity 
of gas passed through them, and if they correspond the 
meters are correct ; but if they do not agree, the percent^e 
of error is ascertained on reference to tables or calculated 
by rule of proportion. When a meter registers more than 
is sent through it, it is said to be /as/, or when it fails to 
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register all the gas passed through it, then it is said to 
htslow. 

By the Sales of Gas Act, a meter is held to be correct 
when not exceeding 2 per cent, fast or 3 per cent slow, 
which latter is in favour of the gas consumer. 
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CHAPTER XXIII. 

Lighting Railway Carriages and Signals. 

In recent years considerable attention has been paid to 
railway carriage lighting in order to do away with the 
old-fashioned rape-oil lamp, which is very dirty, besides 
requiring much attention to get but a poor light. Gas 
and electricity have to some extent been substituted in 
many of the carriages of the most important railway 
companies in England, and where gas has extensively been 
used it has proved to be far superior in every way. The North 
London Railway Company have lighted all their carriages 
by gas, the system giving every satisfaction not only to the 
company but to the passengers, who greatly appreciate the 
extra illumination, because it enables them to read with 
comfort even small print in any part of the compartment. 

The gas used for lighting railway carriages is chiefly 
produced from oil by a number of systems of manufacture, 
of which the two principal methods in use are the Pintsch 
and the Pope. The oil gas produced by either of these 
plants is of high quality, having an illuminating power 
varying from 40 to 50 candles, calculated to a consumption 
of 5 cubic feet per hour. In each process the oil is gasified 
in retorts heated to about 1,800 degs. Fahr. The gas is 
purified in the usual manner by lime and oxide of iron, 
common to coal-gas manufacture. The purified oil gas is 
now stored in a gasholder, from which compressing pumps 
force it into cylindrical steel reservoirs usually put in 
connection with several distributing standards, from which, 
by suitable pressure hose, the gas can be supplied to the 
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portable or travelling cylinder fixed under one side of 
railway carriages. These receivers are of two shapes, one 
having recessed ends, and in all 5 ft, long ; the other having 
domed ends and of about 6 ft. long. The former is usually 
fixed across the end of a composite vehicle, as a break van, 
with one or more compartments for passengers ; the latter 
is placed lengthwise to the bottom of the carriage between 
the front and back wheels. The reason of the one being 
fixed across the van is to allow free play for the extra 
brake- gear, 

By means of a pressure gauge usually graduated to 
indicate pressure in atmospheres and parts thereof up to 
10 or 12 atmospheres, the quantity of gas forced in is 
indirectly known. Bourdon's patent indicator registers 12 
atmospheres, while Pope's gauge represents the pressure 
in lbs. per square inch up to 150. It is not necessary 10 
put so much gas in the cylinders as would force the pointer 
of the gauge to the maximum figure, besides the cylinders 
and connections might not sustain such a great pressure, 
and, therefore, to allow a margin of safety, the cylinders 
arc only filled with gas to 7 atmospheres, or 105 lbs., per 
square inch, This allows a fair reserve. The figures that 
represent the maximum to be put in are coloured red, 
while the other figures on the dial are black. The 
carriage-lighting fittings comprise the cylinder to hold the 
gas, pressure gauge, reducing governor, connecting pipes, 
valvcd laps and lamps. 

The inlet and outlet of the cylinders is by one Jin- 
iron pipe, fitted with a J in. brass 4-way or cross-piece. 
The outlet of the cross, forming a through with the inlet of 
cylinder, is run to the governor or regulator, thence to the 
end of the carriage, where by the use of an elbow it is 
continued up a short way - about a foot— when a special 
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private tap is screwed on, so that the gas can be entirely 
turned off. The key of this tap is in the custody of the 
guard. From this point the service is generally reduced 
to } in. brass or i in. iron and continued for a further 3 ft. 
up the carriage, where a lever- tap is put on. Connected 
to this levertap is a bar or rod, having a handle at each 
end, extending to nearly the width of the carriage. When 
the gas is turned on by the private tap and the lamps 
lighted, the lever-tap can be easily manipulated from the 
platform, and it is by this means that the flames are 
adjusted to a suitable size. 

Reverting to the fitting of the lamps. From the lever- 
tap continue with } in. brass pipe straight up to the top of 
the carriage, where it is " set " to the right under the ridge 
of the roof for a few inches before being bent over ridge 
and carried along the top of the carriage to the end lamp. 
Opposite to where ench lamp comes, a tee piece is let in, 
and tap attached to a short piece of pipe before connecting 
with lamps. Very few connecting fittings, as elbows and 
bends, are used in turnmg angles or corners. The supply 
pipe must be carefully bent to neatly fit the recesses or 
projections of the carriage. The unions are generally of 
screwed box form, having ground-in joints with lead and 
rubber washers. 

A pressure gauge is fitted to each side of the carriage 
and put in connection wiih the cylinder from one of the 
branch outlets of the 4 way. This service is reduced to 
i in. brass when the distance is short. The other branch 
of the 4way is fitted with J in. iron pipe and run to the side 
of the carriage, when a special valve, provided with a union 
boss for connecting the hose to, is screwed on. The valve 
and boss may be enclosed in a tin case fixed to the 
carriage. 
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The lamps vary gically in design, having dtbe: 
•emi-horizontal, Tcnical, or drcular flames. The 
"Coligny- Welch" lamp has many advantages over those 
at present used by some companies. Fig. 138 illustrates 




the lamp in position in part section of the roof of a carriage- 
Having a circular burner it is therefore shadowless, a 
decided advantage over those Pintsch lamps which have 
an arm— which obstructs light in one direction— hanging 
down in the bowl or combustion globe, to carry the burner 
or burners. It will not blow out when the train is running 
at a high speed, nor is the flame affected by boisterous 
weather. Fig. 139 represents the lamp when open for 
cleaning purposes. The reflector, also shown outside the 
lamp, simply drops inio position, and so can easily be 
removed to clean the glass tK>wl. There is a hole through 
the casting, the lid of which (I.) can be raised and a torch 
put through for lighting the gas The lamp can also be 
opened inside the compartment if required. 

The lamp is constructed on the regenerative principle, 
to burn j| to a cubic feet of oil gas per hour. The lamp 
gives, at on angle of 67 degrees above the horizontal, an 
equal illumination in all directions, so that it does not 
matter what position in ihe carriage a passenger may be 
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sitting, the light will be free from shadows, since the burner 
is a circular one. The efficiency of the lamp is about 13 




Fig. 139. 

candles per foot of gas when consumed at the rate of 
2 cubic feet per hour. 

The most suitable flat-flame burners for Pintsch's oil 
gas, burning under a pressure of 5 to 6-ioth of an inch, is a 
cased enamel burner, as Bray's, illustrated by Fig. 140. 
The size should be from No. 000 to 00, depending upon 
the quality and quantity of gas consumed. When 30 per 




Fig. 140. 

cent, of acetylene is mixed with the oil gas a smaller 
burner will be found more suitable for developing the 
illuminating power. 
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TheamQunt of illuminalion lor 3rd class com pat I meats 

should not be less ihan eight candles value. For ist class 
carriages, tj candles ; but iwo burners placed in each Pope 
lamp is more satisractory, ahhough when circular burners 
are used 20 candles is more like what is provided. 

The whole plant gives very little trouble, and 
maintained at very small expense. 

The lighting of railway signals, especially those J 
consiructed on the lattice-work principle, is best done \ 
by gas. This is generally effected by using J in. iron ! 
piping. The service is run from a convenient supply main 
to about iiin. above the ground line at base of signal, then 
a socket and bend screwed on. A round elbow is now 
connected with the bend and continued up inside the 
lattice-work by a short piece of pipe, a tee, a further 3 in. 
piece, and then a cock. A plug is screwed into centre of 
tee, which latter is for tlie purpose of clearing the service, 
should it become blocked up. From the cock continue 
up with i in. barrel until the position of the lamp is reached, 
when screw on two bends by means of sockets, which will 
bring the supply immediately under the lamp. On the 
bend screw a lamp-cock, and burner, this completing the 
fitting, unless other lamps, for signals higher up, have to 
be supplied. These are supplied in a similar manner by 
inserting tee-pieces at suitable points in the rising pipe, 
into these screw short pieces of pipe, then a bend and 
finish as described. The rising pipe is secured to the 
lallice-woik by copper wire. 

Lamps for covered railway stations should be fitted 
with three batswing burners and fixed at intervals of not 
more ihan 36 ft. down ihe cenlre of the platform. If 
incandescent burners are used some form of anti vibrating 
fitting should be used. The Great Central Railway ia 
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lighted to some extent by the "intensified" incandescent 
gas lighting, employing three Som zee-Grey son burners in 
Sugg's Lambeth pattern lanterns, and giving great 
satisfaction. 

The possibilities of the small inveited burner are 
scarcely appreciated, if understood, by the users of gas 
for lighting railway carriages and tram cars. Notwith- 
standing the incessant vibrations or jars, due to shunting 
and crossings, to which these vehicles are subject, the 
inverted mantle, with rigid fitting of burner, has proved a 
great success. A nti' vibrating atuichnients are useless, and 
only tend to lessen the life of the mantle, besides causing 
it to give at limes indifferent illumination. 

The Great Western Railway Company have lilted 
many of their trains with inverted burners consuming 
0.5 to 0.6 cubic feel oil gas at 25 inch pressure, and giving 
a light of 20-22 candles. 

Corridor carriages are filled with 8 to 9 lamps, and 
these, with ordinary traffic and running 60-70,000 miles, 
only required 1 1 mantles per coach of 9 lamps per annum, 

These figures not only show a saving in gas consump- 
tion over the flat-flame burners, but a marked improvement 
in the illumination of the train. 




CHAPTER XXIV. 

Incandescent Flat-Flame Lighting, 



i and plumbers of to-day are called upon lo 
exercise far more ability, care, and judgment in their treat- 
ment of gas burners than hitherto. This is due in a great 
measure to the introduction of the Welsbach mantle — which 
depends upon the rare earths of which it is composed 
being raised to incandescence by the hot, bun sen i zed-gas 
flames — and the many great improvements in gas-fittings 
generally. These are really very great advances over the 
flat-flame burner days, for we cannot say that we now live 
in dulness and twilight, seeing that the evenings of the 
present age are as bright nearly as day, making one's 
surroundings cheerful and attractive. 

One of the signs of the times is that places of business 
are not always prosperous without plenty of artificial light, 
which latter is certainly an advertisement, inasmuch as 
people are naturally enough attracted to well-lighted shops 
and business premises. In dealing with incandescent gas 
lights, therefore, it is the desire to treat of them only in as 
practical a way as possible on paper, and efforts will be 
made to help the gas-fitter in his daily round of duty, 
whether he be engaged on internal or external work. 

Flat-flame burners, in one form or other, are still very 
extensively employed, and they undoubtedly serve a very 
admirable purpose if applied where, as yet, no other form 
of incandescent burner can be used. The naked gas flame 
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IS a method of incandescent lighting, but for the a 
light we obtain in this manner we entirely depend upon two 
things. Firstly, the percentage of carbon as hydrocarbons 
in the gas, and secondly, a due supply of air. 

The second point is of greater importance than the 
first if rightly understood, for by the use of too much air, or 
too great a rush of air drawn into the gas flame, little or no 
light is the result. This in its way takes us back to the 
hydrocarbons in the gas. 

With 14 or i6-candle gas, as supplied to-day in very 
many towns besides London, we have only about 3 to 3J 
per cent, by volume of illuminating constituents in so-called 
illuminating gas; and as the quantity remains nearly 
constant, even with slight variations, it must not be sup- 
posed that the town's gas is "poor" or "bad" simply 
because the 8ame is duller one night than another. It 
may be pressure at fault, and if we so increase the pressure 
of gas that it tends to whistle when issuing from the 
burners, air is drawn into the base of the flame so rapidly 
that light cannot possibly be emitted. 

Therefore, to get the most light from flat-flame burners 
a low pressure {7 to 9-ioths of an inch) supply is absolutely 
necessary at the point of ignition. This, then, is the reason 
for having governor burners — ^not merely to ensure a 
constant rate of consumption of gas, but to provide the 
gas at the burner jet at a low pressure, 

A belter, cheaper, and more efBcient way of securing this 
end is to put one flat-flame burner over another of smaller 
size. The reader is referred to page 233 for illustrations 
and other references to this class of burner. These are on 
the market to-day as Bray's Regulator Jets, having two 
small holes, known also as union-jets or lish-tail burners, 
and numbered (torn 00 to 5 in ordinary use. These 
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numbers do not denote the quantity of gas they are capable 
of passing per hour, but simply for the purpose of Messre 
G, Bray & Co. knowing one from another when receiving 
orders. Over this type of burner a Bray's No. 5 or 7 
Economiscr is slipped for preference. This is a slit-union, 
and gives an excellejitly well-shaped flame, consuming the 
gas to the best possible advantage so far as the flat-flame 
type of burner will allow. 

The Regulator or bottom burner mentioned above serves 
the purpose of a governor, and is far less liable to get out 
of order than the governor burner. Besides controlhng the 
quantity of gas it also controls the pressure, thus removing 
it from the actual point of ignition, which is the slit of the 
economiser, thereby securing a slow speed to the gas 
current and maximum light from the gas by this method 
of flame lighting. For common gas these Regulator 
burners are useless as light developers, and give less than 
half the amount of light obtainable by the use of the No. 7 
Economiser on top. At least the combination will be 
found to give lao per cent, more light, clearly showing that 
the No. 7 is, as its name implies, an "economiser" of gas. 

Good blends of these burners for ordinary pressure of 
10-ioths, or I in. column of water, are the No. 4 or 5 
Regulators, with a No. 7 Economiser on top. Should the 
gas supply be subject to 4 or 5 inches of pressure, then the 
Regulator burner must be reduced to 2 or i, or less, in 
order to pass 5 cubic feet per hour. This type of burner 
is used by the I^ndon Gas Referees as the standard burner 
for fJat-flame lighting, using a 7 Economiser on a 4 Regula- 
tor and consuming 5 cubic feet per hour at about tj-ioths 
pressure. 

Another type of this burner is manufactured by Messrs 
G. Bray & Co., and said to have the features of the com 
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bination burner in one. It is specially made to suit the 
kind or gas— whether common coal, or mixtures of coal gas 
and carburetted water gas — it has to bum, but in all cases 
to pass 5 cubic feet per hour at a certain pressure, which is 
stamped on the burner. For instance, to suit 



The Toiienhoni and Erfmonlon Gas 

The Gas Ughl and Coke Co.'s gas 

The Lea Bridge Co.'s gas 

The South Metropolitan Co.'s gas 

The Ipswich g»s 

The Brighton and Hove gas - 

The Maidstone gas ■ 



cub, ft. at 1% ir 



It must not be thought that the two burners passing 5 
ft. at 15-iDihs in. are the same, and would pass the same 
quantity of either Company's gas. This is not so, because 
as a mailer of fact the Lea Bridge burner would consume 
considerably more of the Gas Light and Coke Company's 
gas. This applies also to the Brighton and Ipswich 
burners. They have in every case to be adjusted specially 
by the manufacturers for the grade of gas they have to 
consume, in order to pass 5 cubic feet at a given pressure. 
Therefore, with this special type of burner the gas-fitter 
cannot so easily adjust to local requirements, and what is of 
importance, this special make of burner does not give quite 
so much light as the combination given in the first type of 
flat-flame burners. Both these burners are very suitable 
for slot installations. 

Comparisons are useful, and those given below should 
make clear to the reader the great effect the method of 
burning the gas has on the illuminating power obtainable. 
The figures given are those actually obtained, and can be 
relied upon as authentic. 
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= io-8t „ 


Healing value put cubic foot of gas in 


B.T,U 


.gross 608 
net 548 



J 



It ivill be noted that when this combination of flat- 
flame burner is used, that even if we consume more gas 
than 5 ft. we get a proportionate increase in the lighting 
value when burning 16-candle coal gas ; but even then the 
result is s.i candies less than by the Grafton Aigand 
possible return. Or, to give the same illuminating value 
as 5 cubic feet in the Argand, we must consume ap-" 
proximately jj ft. more gas, i.e., 7J ft, per hour. The 
heating value is given since it will be found useful in other 
cases. 

Governor burners, as a class, however, are inferior lo 
the economiser type of flat-flame burner by 15 to 30 per 
cent., besides costing much more. Taking gas generally 
of less than i5i candles value, the former burners cannot 
possibly do better than the " No. 1 London " Argand at s 
cubic feet. They retard the flow of gas, but do not develop 
the most light from that consumed. As an instance, 9- 
candles light is the value of 1 3-candle gas by the " London " 
Argand. Consequently one cannot expect a much higher 
result, if any, from even the best of flat-flame bumeis. 
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Incandescent burners must come to the rescue ; and when 
fitted with governors they generally give greater satisfaction. 
Argand burners give the best light from the maximum 
quantity of gas the chimney will allow without smoking. 
The under-mentioned figures represent the efiect of burning 
coal gas of 17 candles in the No. 2 Metropolitan burner 
and 6 in. chimney at lower rates of consumption, but in 
every case reducing air to obtain, when possible, a full 
flame in chimney. 



Cubic Feet. 


Full Air. 


Regulated Air to 
Verge of Smoking. 


At 5 


i6-66 


1717 


II 4 


9*oo 


1272 


II 3 


330 


6-21 


II 2^ 


i-io 


394 


II 2 


coo 


2*17 


II I 


O'OO 


0-25 



These results are worth studying, as they teach four 
useful lessons. First, the importance of keeping a good 
volume of gas burning, if the lighting capabilities of the 
gas are to be brought out. Secondly, they show how re- 
diculous it is to suppose that the light emitted by a flame 
from, say, 2 J cubic feet can be multiplied by two, and 
yield the illuminating efiect obtained by burning 5 ft. 
Thirdly, in the case of leakage, the flame observed may 
very inadequately represent the volume of gas passing per 
hour. Fourthly, that the greater the volume burned with 
the right volume of air, the higher is the obtained light. 
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CHAPTER XXV. 



Incandescent Mantles. 



Having touched upon self-luminous flames it will now be 
most desirable and beneficial to study the many points 
appertaining to the incandescent mantlv, and to endeavour 
to show cltarly what constitutes a good mantle out of the 
many offered for sale. 

We owe much to the mantle in obtaining for gas a 
grand efficiency in the soft and beautiful light of illumina- 
tion per unit of consumption ; and so, to assist in judging 
the good from the serviceable mantle, some comparisons 
are needful to illustrate the really bad ones. 

The incandescent mantle is a very fragile thing, requir- 
ing care and protection, though the power of its endurance 
if properly made is greater than most people imagine, even 
among those who have tried this system of lighting. If, 
therefore, in the process of manufacture anything can be 
done which will add strength, without greatly lessening 
the illuminating intensity of the mantle, so that in every- 
day use its life may be more assured, it would be a great 
step forward. 

" Soft " or no n -incinerated mantles have been intro- 
duced, bul, on the whole, are not so satisfactory as the 
ordinary hard ones. The difficulty is to get them lo shape 
themselves well to the form of the flame, and even if they 
do the light obtained per cubic foot is far inferior to that 
emitted by the hard mantle. 
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The gas-fitters in their daily rounds know that gas 
mantles are subject to many kinds of vibrations, intermittent 
use, and exposure to other damaging influences that are 
common to mantles in street lamps, workrooms, and shops, 
besides a hundred and one other places, all of which affect 
the durability and maintenance of light. When one con- 
siders the severity of such a trial, out of which many mantles 
come with a high record, it is not surprising that gas is 
making headway. 

Ramie or china grass is now very largely used in the 
manuraclure of gas mantles, and consequently a great 
impetus has been given to ramie spinning in Germany and 
France. Egyptian cotton has been found less durable 
than a webbing made of ramie yarn, which latter absorbs 
the thorium and cerium readily, yet easily bums away, 
leaving behind an ample amount of suitable white ash. 

In the manufacture of incandescent mantles the pro- 
cess of impregnating them with the rare-earth fluid is practi- 
cally the same, but the fabrics of which they are made 
vary between cotton and ramie-silk, either single or double- 
woven with single or three-ply material, being either fine 
or coarse in texture. Also the methods of finishing are 
such that, while some mantles maintain their shape, others 
are irregular in diameter, siifF or flexibly and the degree 
of toughness not uniform. Then the knitted collodionised 
fabrics are not found to stand so well in some places as the 
wevtn uncoilodionised mantles, the latter showing a longer 
useful life by 50 per cent., and consequently many gas 
companies are now burniiis off their own mantles. For 
maintenance work this means that half the number of 
woven uncoilodionised mantles are required to yield the 
same good illumination. 

These are potent factors, but equally with these is 
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the element of " after -shrinkage," which often affects both 
circumference and lengtii, causing fractures vertically i 
round the head below the gathering made by the asbestos | 
loop. The difficulty in getting a mantle to adjust itself J 
to the si^e and shape of Ihi; gas flame is one that can, to J 
a great extent, be easily overcome by taking care to just 1 
fill the mantle with flame the first time of lighting it ; one 
night's use with a carefully adjusted flame so as to just ( 
fill the mantle, which can readily be judged by placing the j 
hand in front of the mantle so that the eye can only see 1 
the top of it, will often secure the desired end. 

In "burning off," a light should be applied at two ' 
points of the head, and not at the bottom. When the collo- ] 
dion or stiffening solution has burnt away the gas should 
be lighted and the flame adjusted gradually by turning on > 
more gas until Ihe mantle is filled with flame. 

The best light-emitting mantles are those constructed 
of fine material, whether of cotton or silk ; but the life of ] 
such is short. This is readily understood, because the ' 
finer the grain the more intensely can the substance 1 
heated by Che gas flame, since it is approaching more 
closely lo the carbon-panicle theory of illumination. The 
meshwork of the mantle is usually single, and where duplex 
woven mantles are employed, it is with the object of getting 
the mantle to better stand the test of time with the high- 
pressure system. Even if low pressure— under 4-in. column 1 
of water— be employed, these doub!e-mesh mantles are 
the most satisfactory, although as a rule more costly in 
the first instance. 

For durability those made of ramie-silk thread are best ; 
but the light obtainable depends upon other things. Since j 
there are at least five grades of this silk thread, it follows j 
that the degree of fineness possessed by the web of the J 
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mantle is governed not only by the quality of material 
employed and tht; care bestowed upon its manufacture, 
but also upon the size of loop-stitch or network of which 
it is constructed. The intersections should cut each other 
regularly, thereby giving interstices closely set but suffi- 
ciently apart to allow the gas flame to act in the most 
efficient way by fitting the insides of the mantles exactly. 

The most |)erfectly spaced mantle should have gradu- 
ated meshwork, the wider openings being at the top and the 
finer portion near the bottom adjacent lo the flame issuing 
from the burner. With not too long a mantle this has the 
efTect of causing the gas lo travel further up inside the 
mantle before it can escape or find oxygen sufficient for 
complete combustion, thereby rendering a larger area of 
meshwork incandescent. Such a mantle gives a greater 
unit of light. In practice this is difficult to attain, owing 
to the formation and looping of the head of the mantles, 
and it partly accounts for many mantles giving a good 
incandescence at about one inch from the top of burner, 
the remainder being only indifferently heated. It is for 
this reason that high -pressure lighting has found favour, 
owing to the upper portion of the mantle being raised to 
equal incandescence with the lower portion, the gaseous 
mixture being forced to the top ere it can escape at the 
bottom, and consequently giving a greater hght per mantle. 

The same good result is obtained by previously mixing 
ait with gas before reaching the burner. This secures a 
uniformly incandescent mantle from base to apex, and 
the burners do not emit so much of that unpleasant 
hissing noise so noticeable when the high pressure is used. 
In fact, we have the same efficiency as if by intensified 
systems, and at the same time far less wear and tear on 
the mantle ; consequently, a longer life. 
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The addition of carburetted water gas, like air, reduced 
the size of the bunsen gas flame and brought it within 
the scope of the mantle. The mantle should so fit th^ 
burner-head and stand above it to such an extent that 
the flame just touches the fringe of it, and the gas on 
issuing through the meshes of the mantle meets a further 
quantity of air, and combustion follows immediately in 
and about the meshwork of the mantle. Now it is only 
then that we get the maximum efficiency and economy 
from the mantle. This applies to all grades and qualities 
of gas, but the pressure at which the gas is supplied also 
constitutes a necessary auxiliary in obtaining a good result 

When the mantle was uniformly heated, it expanded 
and contracted regularly, and the breaking and splitting 
up of the mantle, which was so destructive to the life and 
illuminating power, did not occur. For ordinary pressures 
up to 6 ins. column of water a single-woven mantle is 
perfectly suitable, but with greater pressures of 8 ins. to 
30 ins. or more, then a double-woven, thick-textured mantle 
is necessary, with the opening in the neck of the mantle 
smaller than for low pressure, so as to ensure the gas 
being consumed in the neighbourhood of the conflned 
space, thereby avoiding waste of gas. 

To make this perfectly clear the following flgures have 
been obtained with a "C Welsbach burner and mantle 
and with a 6-in. chimney : — 
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Quality of Coal Gas used, 14 Can. 






I'ressiire at polnl of ignitiun. 


,,n. 


.,.. 


3ii>. 


Gis tonsumcd - - cubic feet 

Air passed in ■ ■ • „ 

r'ctcenlafic of air addeJ 

„ gas consumed 

, , reduction of gas - 

Light in candles per 3} ciib. It. ol jiure 
gas and ordinary air supply - 

Ligfit in candles per 3i cut. ft. >.f gai 
+ addiiiDnal«ir . . . . 

Efficiency per cub. ft. of pure gas 

Cain in light in candles by adding 
eMm air per 3I cub. ft. 


l-o 

SI 

40-0 
527 
674 

147 


4070 
6000 

4170 
S6-60 

4490 


s& 

3S-40 
3770 

83-60 

lO'So 
2390 

4509 



It will be t^oticed that as the pressure increases the 
illumination of the mantle becomes less, and consequently 
the efficiency in candles per cubic foot of pure gas is very 
poor at 3 ins. pressure. The burner was only conslracted 
to burn 3^ cubic feet at lo-ioths in. pressure, and at this 
figure ihe efficiency is very fair. Now in all these cases 
where the pressure exceeds i in. the result is not good, 
although a great deal better than can be obtained from 
any flat-flame burner. The burner is capable of better 
performance if it be possible to increase the air supply so 
as to shorten the flame and bring it within the compass 
of the mantle. This is exemplified in all cases, especially 
at the 3 ins. and 3 ins. of pressure, owing to the greater 
volume of gas one has to deal with, and it goes to show 
and prove what can be done by a little manipulation. 
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In the case of coDsumers, this is not so easilj accom- 
plished unless they are supplied with more pressure than 
I in. to i^ in. pressure, because the gas issuing up the 
burner lube is too feeble to draw in enough air to get a 
more rapid combustion on the mantle. It does not follow 
that more gas is going to be consumed, but it does fdlow 
that what is consumed results in obtaining for the ^s > 
higher efficiency, and one to be encouraged, because the I 
consumer will be better satisfied. 

An increase of 9 candles per foot of gas burnt means 
that any user of a " C " mantle who gets 80 to 87 candles 
per 3J cubic fuel will not complain, and if he were using 
two burners and the light was too strong, he can put one 
out and so reduce the gas bill 50 per cent. These figures 
are not imaginary but real, and obtained at low pressures. 

One of the greatest incentives the high-pressure systems 
have had has been the comparatively poor efficiency to be 
obtained from gas at low pressures, and it is only because 
the high-pressure burner consumes more air in comparison 
with the gas that we get the flame reduced in an area to 
so fit the mantle that high illuminating power follows. 
But the life of the mantle suffers by the high speed of 
the gaseous current. 

Table II. represents a few typical results arrived at by 
the use of a jj-in. fork, which has been found the most 
suitable, economical, and all-round length to ensure that 
the whole of the mantle from bottom to top is raised to 
equal incandescence. This is most important if we are to 
enpect a good light and life from a mantle. Besides, it 
does not require so much gas to heat this length of 
mantle, a by no means unimportant matter for the "slot" 
and poor consumer, although it would interest the more 
fortunate in pocket. 
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n going the rounds one oftyn sees a 6-in. mantle on a 
" C " type of burner with on!y the lower portion raised to 
incandescence, while from the upper 3 ins. no light is 
emitted. Cases like this are common, and are only done 
because of the belief that a better result follows such 
practice. Sometimes, however, a good light is obtained, 
and it is where the pressure is such that more gas is 
consumed — very often 6 ft. ; but if the actual illumination 
were found, the efficiency would not exceed 13 candles, 
which is poor for the quantity of gas burnt. 

Gas-fitters and plumbers should be able to Illustrate the 
advantage to a consumer by the use of shorter rods, and 
besides the better light from the quantity of gas used, the 
mantle keeps a better shape, since the shorter flame pre- 
vents shrinkage, and consequently the mantle does not 
crack, split, or break away at the neck so readily. With 
long forks and mantles the flame has not the stability to 
keep the mantle in shape ; hence the great tendency, with 
the weaker kinds of meshwork material, to collapse, due to 
the after-shrinkage, which chiefly produces fractures length- 
wise. Reference was made on page 323 to the mantle 
adjusting itself to the gas flame, and that is why special 
emphasis is here laid on the use of a proper length 
of fork. 

The study of the results given in Table II. (see page 
330) will show that while (ten-tenths of an inch) lo-toths 
in. pressure means ji cubic feet of coal gas being con- 
sumed, it does not with every mantle give the best light. 
Occasionally 15, or a tenth or two more or less, gives 
the best return, and this is greatly influenced by the size 
of the opening in the mantle and the degree of fineness 
in the texture of the meshwork, as well as the shape 
before lighting and afterwards. 
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The influence of the kind of niateiial is best illus- 
trated in the case of the "Vivid" cotton and ramie-silk 
with the same volume of gas and at the same pressure. 
The figures generally also show that when there is too 
much gas the light obtainable is less, and therefore to 
simply turn on the gas-tap without any regard as to (he 
result is simply a twofold waste — less light and more gas 
— which only spell dissatisfaction at the time of use antt' 
when the gas bill arrives. 

The chief oljject of the incandescent gas mantle was 
to yield more light and use less gas than by the best 
flat-flame burner, and if this does not accrue, then there 
is some abuse in the use of either the burner or the 
mantle. 

Table 11. 
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CHAPTER XXVI. 



Further Methods of Incandescent Lighting. 



{In Coittinuation of Chapter XV/I.) 

The improved incandescent light Is destined to become a 
very severe competitor of the electric light ; especially where 
the latter illuminant is unsatisfactory, gas is certain to be 
re-installed. At the present time the incandescent mantle 
light is infinitely the superior of the two, and, what is most 
important, it is far cheaper. 

One of the cheapest systems is the method of adding 
air to the gas at any point of the gas supply before the 
burner is reached, and has been dealt with by the author in 
a paper entitled " Effect of Quality and Pressure of Gas on 
the Efficiency of Incandescent Gas Lighting, having regard 
to Economy," and read before the Gas Institution in 1901. 
The reader is referred to it for further information, but it 
was then shown Chat for every 1 per cent, of air added an 
increase of i candle is obtainable from the " C " mantie per 
3J cubic feet, or about o'3 candle for every cubic foot of 
gas burned. Some results are given In Tabic I., page 317. 

This method has since been patented abroad by Selas, 
and is now known in this countr)' as the "Selas" system of 
incandescent lighting, and which, by the way, is both 
scientifically and commercially successful. 

The charm of this system is that it can develop a low 
illuminating power gas into a high one for domestic light- 
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tng, and with at least 45 to 50 |icr cent, decrease in the ps 
consumed, at Ihc same time obtaining 25 to 30 candles per 
Toot or gas. In Berlin the "Sclas " Company instal the 
system into houses and maintain it themselves. There it is 
found that ihc life of the mantle increases 10 per cent^ for 
the simple reason that this blue flame is belter ^ted foi 
manlle lighting, and also care is taken to see that the 
nianilc fits closely round the burner-head and does not 
present spaces which can be cooled, thereby allowing the 
threads to contract. 

The inegutarity of air supply is insured against by the 
governors used, and this prevents the liability of getting 
iooly deposits on the mantles, which is often to be seen 
nowadays in houses where the proper use of the incsn- 
descent mantle is not understood as it should be. This , 
tooting or carbonising of the mantle destroys its property j 
of yielding light, and hastens the deterioration of 
mantle. 

Then, again, ventilation is assisted by this system, since | 
n brighter light is obtained from the admixture of from 
as to 40 per cent, of air with the gas before reaching the 
burners ; whereas in the Welsbach burner 3^ to 4 cubic feet 
have to be consumed to get this volume of light, and this 
lo the slight detriment of the atmosphere of the room. 

An alternative method of this intensified lighting is to 1 
ndd [he air under greater pressure at the burner nipple, so 1 
that as the gas issues from the little holes, the pressure-air j 
is supplied by one central hole in the same nipple, which 
produces a suction and induces a further secondary supply 
of air from the room by way of the holes in the bunsen 
tube in the ordinary manner. Efficient mixing is therefore 
left to the burner, which, of course, is not so perfect t 
the "Sclas" system. The only possible drawback lies in 1 
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the necessity to run a separate pipe to each burner, one 
set for the gas and the other for the air under pressure. 

However, there is one advantage, in that the gas is not 
under heavy pressure, and so the system of gas-suppty 
pipes would be perfectly gaslight, while the air-pipes — 
well, if they do leak under considerable pressure, no harm 
is done ; in fact, there is rather an advantage from a 
hygienic point of view. It must be remembered that slight 
variations in the gas pressure— which do occur — greatly 
a(Tcct the flame intensity, and consequently the illuminating 
power emitted by the mantle. 

This is briefly the method now adopted by the United 
Kingdom Lighting Trust, Ltd,, of 231 Strand, W.C. This 
"U.K." apparatus includes water motor, compressor, re- 
servoirs, and governor with three burners, without tubing, 
for ;^ii. 6s. The apparatus is capable of supplying air for 
100 cubic feet of gas per hour, and yields a claimed value 
of 3,000 candle-power. 

The apparatus is very light and convenient for shops, 
small stations, and other places where intensified gas 
lighting is desired at a small cosL It is capable of nearly 
doubling the ordinary incandescent light for the same 
consumption of gas, or the present light for five-eighths 
the cost. 

Its great advant^e lies in that it is automatic, and is 
started by merely opening the water-supply cock. The 
quantity of water used to work the motor is very small, 
but this of course adds a little to the cost. It can be 
fixed by any gas-fitter or plumber in any convenient position, 
and occupying so little floor space is an advantage so long 
as a water supply from the town's mains is obtainable. 

So far the author has briefly given two cheap methods 
of obtaining the best and most satisfactory blend of low- 
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pressure gas with air for incandescent lighting, and whether 
these are used or not, the chief object must be to get the 
gas primarily mixed with a large quantity of air before igni- 
tion — preferably about 40 per cent., leaving the rest to be 
obtained at the burner, where, by a simple sleeve on the 
bunsen tube, rejjulation can be most easily achieved. If 
a glass chimney be used this will provide suEncient air for 
outside the mantle— a most necessary quantity, whatever 
the amount, but essential in obtaining the maximum light 
from the mantle and the gas consumed. 

The aim should be to get the gas, supplied at whatever 
pressure and no matter what the quantity may be, mixed 
with such a quantity of air as will so increase or decrease 
the size of the flame that it just fits In the area of the 
mantle; and if this be obtained a good result in incan- 
descence is bound to follow, but not necessarily the most 
economical per cubic foot of gas used. 

The velocity of the gaseous mixture plays an important 
part. With high-pressure incandescent gas lighting we will 
suppose you have 10 cubic feel of gas to burn in a mantle 
4 ins. long. Now this quantity of gas, if coal gas, will 
require far more air than is simply sufficient 10 completely 
consume it, in order to reduce the volume of flame that 
the mantle just sheathes it. To get this extra quantity of 
air, velocity of the gas current is necessary, and so it often 
follows that to secure one or two things a third has to be 
sacrificed, which is either the life of the mantle or lighting 
efficiency per cubic foot of gas used. 

The same result can be obtained by a far less velocity, 
and, what is of great importance, the " working life " of a 
mantle is thereby increased. Burn half the quantity stated 
above — namely, 5 feet— in the same sized mantle, which 
is easily done; the pressure of course is less, and so the 
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i of flow is reduced to an extent which enables the 
burner by adjustment to take in such a quantity of air as 
will produce the same volume of flame to suit the mantle. 
The secondary air, outside the mantle, at once unites with 
the burning mixture in and about the meshes of the mantle, 
and the rapid action occurring in Ihe process of burning 
the gas at this point is the only one that will result in 
giving the maxiraum duty in incandescence from bottom 
to top of the mantle, alike in resjject to efficiency and 
economy of gas with the best and longest life to the mantle. 

The question might naturally be asked, " Why is this ? " 
Because more time is allowed for combustion to take place 
in and about the mantle. 

These considerations may be studied in another way 
by employing a gas which on combustion yields a smaller 
flame than coal gas. Now purified water gas is not generally 
used for incandescent lighting, but if used it requires a 
special burner of the Slrache type. These are known as 
fuel-gas burners, and to get a good result a short chimney 
is necessary. Using water gas having a heating value of 
297 B.Th.U. net in a Philadelphian fuel-gas burner kindly 
lent the author by Professor V, B. Lewes, fitted with a 
" C " Webbach mantle of 2 J ins. in length, and a s-in. by 
i}s-in. chimney, 159 candles were obtained by the con- 
sumption of 8'i5 cubic feet of gas under j^ths in. pressure. 
This is equal lo ig's candles per cubic foot of gas. Such 
a result is not to be obtained by the use of ordinary in- 
candescent burners, but it does show what can be done 
even with a non-luminous gas, as water gas when employed 
under suitable conditions. 
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CHAPTER XXVII. 

Inverted Gas-Burner Lighting. 

Incandescent gas lighting by means of the inverted 
burner and mantle is so very effective and economical that 
the wonder is that it is not more popular, either Tor private 
or street lighting ; but like other systems it requires to be 
understood and handled carefully. 

Besides, the very method of directing the gas down- 
wards tends to court failure in obtaining the best illumina- 
tion, owing to the difficulty of rating these burners to suit all 
gases and pressures. In the factory they arc made up to 
a gauge size, and very often to suit a pressure a.nd quality I 
of gas supplied without any thought of the conditions I 
obtaining in consumers' houses. 

Considerable difficulty and trouble is found in adapting 
the inverted burner to local conditions of gas supply. Each 
type of burner requires, so to speak, special treatment, not 
only as regards gas consumption, but the best pressure at 
which it must be supplied in order to get yRective illumina- 
tion without any hissing noise. It matters not how good 
the appearance of the burner may be, if there be that 
disagreeable hissing noise the system of lighting is faulty 
and present-day requirements are not fulfilled. "Silence 
is golden" in no belter sense than in its application to 
incandescent gas lighting. The luminous rays are desired 
without being forced upon one's ear, and it should be the 
aim of all gas-fitters to see that any installation they have j 
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' in hand, whether in the home, office, or church, is left a 
credit alike to themselves as well as the gas company. 

It matters little how good the lighting is, if accompanied 
by noise it will be certain to cause complaints in the long 
run. Avoid it by endeavouring lo get any and all burners 
to consume the gaseous mixture quietly, because, depend 
upon it, the best burner will not be appreciated if it makes 
its presence felt in that way, It should be practically 
noiseless. 

Learn to know the effective pressure for the grade of 
gas the particular type of inverted burner in hand works 
best at, and do not be satisfied until you get it to the 
burner silently yet efficiently. All burners can be made 
to do either separately, but not jointly, and no inverted 
burner is an acquisition which has not adequate power or 
force to produce the combined effect of much tight from 
little gas, and without sound. 

With many of this type of burner on the market a very 
real difficulty is presented, owing to the smallness of the 
gas aperture or apertures in the nipple, necessitating a 
pressure higher or lower than prevails in the town's gas 
supply. 

Pressure is the all essential function in the burner, 
and is governed largely by the size of the gas passage ; and 
upon this hangs the injector effect of the gas current pass- 
ing through the burner, as to the quantity of air drawn in 
to be mixed with the gas. Should the pressure be feeble 
and a varying one, the gas consumption will also vary 
accordingly, and the pressure of the inflowing air be upset, 
so that the gas is liable to flash back, resulting in a 
luminous flame which soon deposits carbon in the bunsen 
lube and mantle. 

This is one of the most common troubles experienced 
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with iiiVLTled burners, and the whole defect originstes m 
the power of the gas having fallen so low that a sufficient 
draught is not maintained as will overcome the upward 
tendency of the air from below, due to the elevated tempera- 
ture of the burner and its parts. 

In other words, we depend u|>on the potential energy 
of the gas to impart kinetic energy to the air, which causes 
it to enter and mix with the gas in the bunsen tube. Should 
the pressure and volume of gas, however, be so feeble, and 
the draught set up not sufficient to draw in air having 
ample motion, the gaseous mixture, becoming heated and 
assisted by combustion, commences to exert an upward 
energy and finally overcomes the initial force of the gas and 
lights back at the nipple. 

It must not be supposed that a mantle suspended or 
placed on a burner offers no retardation. Slight as a 
mantle is, it will be sufficient to cause enough back-pressure 
to prevent the proper proportion of inflowing air primarily 
mixing with the gas to give a perfectly blue flame, and it is 
for this cause alone that, when the air is carefully adjusted 
before fixing the mantle, one often finds upright as well as 
inverted mantles coated with carbon. 

Nothing is more deterring to the sales or use of these 
inverted burners, and less likely to invite inspection, than 
to see several smoked or carbonised up. It is simply a 
good advertisement against their use, and much is made of 
the fact by electricians. Therefore, see to it that all 
burners in showrooms or .windows are kept scrupulously 
clean and in the pink of [wrfection as incandescent lights. 

Many users prefer to have a burner with a gas-r^u- 
lating nipple, so that an increase or decrease in the amount 
of gas can be secured if desired, independent of the gas-tap 
on the bracket or other fitting, In adopting the regulating 
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nipple it is necessary for it to be of very fine manufacture 
and to fit perfectly. The nipple is either fitted with a 
square or triangular graduated needle working in a round 
outlet hole, or with a round pin having a centre adjusting 
movement. Some screw horizontally, and are made to 
shut off one, two, or three of a number of holes in the 
nipple. 

Whatever make of nipple is used, it should be made 
to work easily and be in such a position that it will not get 
hot. It is for this reason thai many prefer the swan-neck 
type of inverted burner, with the air-chamber lower down 
than the ignition point, air and gas regulation being more 
easily accomplished, and not interfered with by the com- 
bustion of the gas. 

It must be pointed out that any regulation of the gas 
by the nipple affects the pressure a tent.'i or two, although 
slated to the contrary by many makers. 

Hand in hand with pressure is the grade or quality of 
gas. This should be kept as practically constant as it is 
possible to keep Jt. If coal gas only, ihe quality best 
suited to inverted burners is that known as common coal 
gas of, say, 14 or i5 candles, or 550 B.T.U. gross. In the 
Midlands and the North higher grades of gas prevail, but 
there is far more trouble therewith, not only in keeping the 
gas of constant value, but the incandescent burners them- 
selves give more trouble in several ways. 

If a mixture of coal and carburetted water gas of like 
values stated above be supplied, so much the better, but 
then the percentage of the one to the other should be 
maintained, and if done, the incandescent mantle effects 
are finer than those obtained by coal gas alone. This is 
due in Ihe first place to the mixed gases rc'quiring a little 
more pressure for distribution, although not always applied; 
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and secondly to thi; lessened quantity of air required to 
complete combustion of the quantity of gas employed in 
the burners. The air supply must therefore be under 
control by the use of an air-slide or adjuster ; otherwise it 
is impossible to prevent "flashing back," which is often no 
fault of the burner itself, but is due to the kind of gas 
consumed. 

The heating value of the gas supplied to these burners 
must be taken into account, and consequently any burner 
suited 10 one grade of common gas is unsuitable for oil gas 
or enriched gas like that supplied in Liveipool ; and, there- 
fore, it is necessary to have the incandescent burner — 
especially the inverted type— adjusted for the quality of 
gas to be consumed if the best effects are to be maintained. 
The air supply cannot be regulated or be in any way under 
control when the grade of gas is too good, or the quantity 
in cubic feel per hour of common gas too much. 

The principal point, then, is to see that the air supply 
is under control, because if not, the illumination emitted is 
also beyond control, and the general effect unsatisfactory. 
The gas is always under control by the tap on the supply 
fitting, but, as stated before, such regulation must not affect 
the injector action of the gas, otherwise a poor mixture 
results in blackened mantles and burners with feeble 
illumination. 

The initial pressure required for the inverted burner is 
higher than that found necessary for the upright type, and 
must be secured without much (or any) hissing noise. The 
size of the gas orifice or orifices will govern this to some 
extent, and it will be found better to err on the lesser side 
rather than allow too much gas to pass through the burner 
hich will not be so effectively consumed. 

In lighting the streets of Edinburgh the " Star " No. 3 
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burner had to be reduced lo consume not more than 
ij cubic feet per hour, because of the rich gas supplied 
there ; while in other places 3 or 4 ft. are commonly con- 
sumed by the same size of burner. The illuminating results 
are similar as regards efficiency, but the pressures have lo 
be very different lo obtain this end. This is necessary in 
order to secure to each grade of gas just that quantity of 
air as will, when thoroughly mixed, combine, and with the 
outside assistance of a little extra air ensure complete com- 
bustion on the mantle fabric. The burning flames are 
therefore of the same size, and this being so, a similar 
lighting value is obtained from the same sized mantle. 

What is wanted is reliability of performance day after 
day, and when this is secured with but Hltle occa-sional 
cleaning, then economy and efficiency is assured and 
satisfaction more than guaranteed, 

Another important point in the use of inverted burners 
is the velocity of gas and air passing through the burner at 
the time of lighting and five minutes afterwards. The 
flame is smaller and more fierce at the commencement of 
lighting, but when the parts of the burner become heated 
less gas passes through the nipple, and there is also less 
exhaust or suction, and consequently less air drawn into 
the bunsen tube to blend with the gas, producing thereby 
a larger flame and belter illumination. 

The rale of gas is nearly ihu same through the orifice 
in a properly constructed burner, but the quantity of air is 
lessened as the temperature increases. Therefore, in cases 
where the gas is deficient in quality, or not wholly coal gas, 
but mixed gases, it is necessary to have a sleeve, so as to 
cut off a portion of the primary air. By this means a full- 
sized flame is secured. 

It is well, on first lighting the burner for the evening, 



ihat the air adjuster be kept in the same |>osition as used 
on a previous occasion. Then the gas should be turned on 
to give not quite the best result; but in three or four 
minutes the full power of the light will be obtained, clearly 
showing that the volume of air (and often the gas also) is 
reduced by the heating up of the burner. 

Generally speaking, burners pass less gas when hot than 
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Fig. 142, 

when they are out of use and cold— say by from 5 to 15 
per cent. With a flame burning immediately at the outlet 
of a burner— as in the case of a flat-flame Bray jet — there 
is a retardation ; yet somewhat the same thing occurs with 
the incandescent type of burners. 

As reference has been made to the "Star" burner (Fig. 
142), it may be mentioned that the following results have 
been obtained with it, which go to prove that incandescent 
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burners are subject to like influences, even if in other ways, 
lo luminous gas burners. This burner was used in the 
experiment with all air holes open, and supplied with coal 
gas of 15 "4 candles, obtained by burning at 5 cubic feel 
per hour, and air regulated in the No. 2 Metropolitan 
Argand burner. At ao-ioihs pressure, and the inverted 
burner not lighted, it passed 4-05 cubic feet. Now upon 
simply lighting the gas the flame had a greenish cone, 
which changed to just a poor bluish colour in three 
minutes. The pressure at the point of ignition increased 
to 23j-ioths, yet the nipple passed only y8 cubic feet, or 
6-17 per cent, less gas. After adjusting the pressure to 
3o-ioths, as in the first instance, 3'45 cubic feet, or I4'8 
per cent, less gas, was consumed. On closing one of the 
two air holes provided with a shutter, the flame had a 
white tip, showing that there was not enough air supplied 
by the two holes remaining open. 

All other conditions being the same, the flame was 
blown out, and when nearly cold, the pressure fell back to 
i8-iolhs, but the gas passing the nipple increased to 3'65 
cubic feet, or 5-8 per cent, increase above the 3'4S cubic 
feet when the burner was hot. 

The swan-neck fitting attached to the burner was hot 
at 4 ins. above junction with the burner and the nipple, and 
at I in. above it was far too hot to handle. The air-tubes 
also were very hot. 

At 20-ioths pressure this burner consuming 3*45 cubic 
feet of common coal gas gave an efficiency of 20 candles 
per foot, which is not so good as when it is supplied with 
less gas of a better quality. This is partly due to the air 
being pre-healed to an extent, and is not suitable for use 
rjn the lower gas pressures, since the energy of the air 
suction is the difference between the energy of the gas 
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issuing from the jet and tlie counleracting back pressure. 
Overheating, then, greatly endangers the practical utility of 
tlie inverted burner. Experimental trials prove this by 
showing that when the back pressure is increased, the gas 
pressure may be decreased only a little to render the in- 
verted burner an absolute failure, and sooty mantles a 
success. 

I'he lower the gas pressure supplied to these burners, 
the lower the quantity of air drawn in ; which means that 
the temperature of combustion on the fringe of the mantle 
also falls, and consequently the lighting effect is inefficient 
and poor. 

On page 340 reference was made to the potential energy 
of the gas supply and its influence upon the air supplied 10 
the burners. Tests and experiments have been made which 
go lo show that when a gas of low potential energy is 
burning downwards, and the burner is cool, it is enabled to 
give kinetic energy to the still atmosphere; but when the 
heating process has been started the air is no longer still, 
but commences lo perform — since it is rarefied by the heat 
— its physical function of convection. Consequently, where 
the potential energy is not sufficiently strong to over- 
come the upward tendency of the air, it must be clear to 
any one that the gas must go through the burner without 
mixing with sufficient air, and so burns with a partially 
luminous flame. 

Now consider a rich gas made from oil supplied at 
1 lb, persq. in., which equals a7'85 ins. column of water. 
Gas at such a potential energy must be delivered through 
very small orifices, but the quantity of air drawn in is very 
great, and if carefully regulated the lighting is of the highest 
efficiency. This is not simply due to the fact that oil goa' 
has a high calorific value, but that the kinetic energy of the > 
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air set up by the i, 2, or 3 cubic feel consuniL'd is such thai, 
whatever heating up of the parts of the burner takes placu, 
it cannot overcome the potential energy of the current 
of gas, and is therefore duly supplied with an adequate 
volume of air. 
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We will now further consider the technical peculiarity 
touched upon on page 344, and its influence on other 
inverted burners. 

The Bray reversible burner is very popular in many 
places, and continues to find increasing favour with the 
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Iradc, and ihe firm find it difficult lo keep pace wiih the 
demand, partly because it is easily adapted to the older 
types of gas-fittings, and is, moreover, one which gives a 
very excellent result when fitted in certain ways to a 
bracket. It has three small holes for gas and two large 
ones for air. 

Using coal gas at i ins. pressure at point of ignition, 
and the burner connected with a down-pipe, it passes the 
same volume of gas whether alight or not, so long as the 
flame or gas leaves the burner in an upward direction. A 
mantle, however, cannot be employed in this position. 
Simply by turning the mouth downwards, there is- 8 differ- 
ence of 5 per cent, less gas passed when alight, while the 
illuminating power is better. Should the flame flash back, 
the initial pressure is increased 7-iolhs in., yet the volume 
of gas burnt is 30' i per cent. less. 

Using the burner so that it forms an inverted U, as in 
illustration. Fig. 143, both the gas and air quickly ascend, 
and the gaseous mixture is carried over Ihe bend and down 
to the mantle without much loss of potential energy ; although 
after a time there is a little falling off in the volume of air 
sucked in, but when the air regulator is delicately em- 
ployed the lighting efl^ect is at its best from this burner. 
Fig. 144 represents Bray's New 1907 Vertical Inverted 
Burner with gas adjuster. This burner has a metal noule 
which, strange to say, acts in the opposite way to their flat- 
flame burners, and yields a slightly higher etBciency than 
those having an earthenware noi^le, but is not so lasting. 

The new Inverted Incandescent Co.'s 3 ft. burner 
when cold jiassed that volume of gas under z ins. 
pressure. After lighting the gas the flame becomes larger 
as the burner gets hotter, and the green cone of about } 
in. long becomes more blue and quite 2 ins, long. In other 
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words, the flame increases in size as the burner gets hot, in 
spite of [he fact that less gas is used to form it. 

When normally hot and the pressure re-adjusted lo 
2 ins. the gas bill was 9 per cent. less. Another peculiarity 
is that the pressure increased 4-ioths, but the swan-neck 
fitting was not so hoi as in the case of the " Star " burner. 




The " Bijou " burner is an excellent one, and would be 
still better if the air-regulating sleeve had a less number of 
holes, or if the holes really did hit and miss instead of 
being about half open when supposed to be shut. The gas 
issues from three holes and the air enters by six. 
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The undi-rmeniioni^d figures ruprtsent the rjuantiry o 
coal gas consumt^d by this burner as supplied at the 
respectivf pressures :— 

Inches i in. ij in. 2 ins. zj ins. 3 ins. 

Cubic feet 105 133 148 170 rgo 
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The " Nico Bijou," No. 5, 



At aj ins. this burner passed a^i cubic feet when held 
in an upright or non-inverted position, and somewhat in- 
creased consumptions were found at the other pressures; 
which clearly goes to show that the inverted burner 
economises gas, and is distinctly a gas consumer's friend. 

Although the above results are good, the lighting eifect 
is not quite so good as is obtainable by reducing the gas 
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way so that the pressure may be augmented lo get i cubic 
foot consumed. For instance, at 2 ins. pressure, with a 
consumption of 1 '05 cubic foot per hour, 2 1 candles were 
emitted from the horizontal line from a mantle i in. deep 
by is-i6[h in. wide. This gives an efficiency of 20 candles 
per cubic fool of gas consumed. The "Nico Bijou" adjusted 
to 1.05 cubic feet of 16 candle gas gave, at 65° below the 
horizontal, a light of 23 candles, which equals an efficiency 
of 21.9 candles. 

With coal gas very little air reduction is necessary, and 
the blackening or carbonising of the mantle is greatly 
avoided by having the holes well open and the pressure 
constant. It is this carbon deposit which is so destructive 
alike lo light and appearance, but apart from that, there is 
the possibility of the red-hot carbon falling and remaining 
glowing long enough to (ire or damage articles underneath. 
This danger is very limited and will never occur with 
burners supplied with gas at higher pressures than 2 ins., 
and at the same time greater satisfaction is more gener- 
ally given than by using a low pressure like this. To obviate 
these drawbacks the " Nico " gas regulator — a round pin in 
a round hole — has been added with advantage and is illus- 
trated by Fig. 146, 

The " Bland " inverted burners present very many 
features of interest, and many of them are particularly 
neat in appearance, yet withal most satisfactory and eco- 
nomical. The designs alone invite inspection because of 
their decorative combinations. 

Figs. 147 and 148 show the construction of the gas- 
regulating nipple. The gas outlet is round, in which works 
a triangled graduated pin, shown in its minimum and maxi- 
mum position. The gas has always a free passage-way, 
limited only in degree and amount by the position of the 
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needle in ihe hole. Any regulation of the gas 
nipple afTects the pressure, as well as the volume, by a 
tenth or two. That is, when the volume of gas is checked 
the pressure increases, and vice venA, everything depending 
upon the initial pressure of the gas supply. The slight 
increase in pressure is often a distinct advantage, and assists 
in bringing about a better mixing of the gas and air. 

The regulating nozzle is useful, but not absolutely 
necessary for inverted burners; yut by its use a ^-eiy' 
delicate adjustment can be made, so that the maximum 



Shuwing position of screw when Showing position of screw when I 
mBximunl quanlity of gas is minimum quanUly of gas is I 
passing into burner. passing inli> burner. 

illumination may be obtained with a certain amount of 1 
air regulation. It is not advisable to alter this regulation 1 
for a little change in gas pressure, but rather to adjust I 
by the tap. The reason of this is that by altering the I 
gas the air must also be adjusted if the user desires at j 
the same time maximum efficiency from the quantity of J 
gas consumed; because should the gas regulator reduce'l 
the pressure, as is the case when more gas is allowed to 4 
pass, the energy of the gas-jet is diminished also, and J 
therefore the requisite amount of air is not drawn in to i 
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mix with the gas. The aulomalic or sdf-mixing of gas 
and air is but poorly accomplished when ihe velocity 
of the gas current is lessened ; and the speed is greatly 
affected by slight increases or decreases in the gas 
pressure. 

Another feature of this burner is that the mantle is 
not attached to the burner directly. A metal carrier, either 




Vic. 150. 



of brass or aluminium, is provided, which rests on Ihe 
rim formed in the upper part of the globe, and the mantle 
is placed in the carrier. It is a simple operation to 
remove a mantle or put in a new one, and they hang 
centrally round the burner nozzle, owing to the method of 
fixing the globe to the gallery of the burner. 

Figs. 141) and 150 clearly illustrate the carrier and 
method of fixing. The only possible drawback to this 
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method or suspL-nding mantles lies in the fact that only 
"Bland" mantles can be used. Inverted burners to-day 
must be made universal in this one particular and important 
point, for the one reason, if for no other, that should the 
user run out of this tjpe of mantle the bumer is useless ; 
whereas if the bumer noule were made with the three 
usual supports any mantle could be used, thus greatly 
enhancing the value of this otherwise excellent bumer. 
The burner would then be more univer^l than ever. 
The Bland Company have a patent mantle carrier, but 
this only takes their manile and is not what is desired. 
The nozzle of the burner should be able to carry s 
lyddite mantle for instance, although the Company's claim 
lies not in this way of fixing the mantle to the burner. 
In the case of gas companies adopting the mainlenance 
system, a very important consideration is ; Will a particular 
type of burner take any mantle? Upon the reply 
the adoption or rejection of the burner, 

The foregoing items must be met by the universali 
burner in one way or another. 

Fig, 151 represents " Bland " burner, No. it. This 
a splendid representation of the electric arc lamp wh( 
fitted with an opal globe, and is exceedingly useful 
shop lighting. The external air supply passes in above 
the globe and just under the gallery, the object being to 
have a globe without any opening at the bottom. Either 
with or without the globe good results have been obtained 
with it. Of course, any kind of globe— whether clear, 
frosted, or opal — will obstruct some light, but this also 
applies to all sources of light when veiled w 



^ 



i 

rsal>^^| 

s u^^^H 

3VC ^^^1 



The eflbct is good, and users do not object to si 



c reduc- 



1 light ii 



ring that objec 



This burner has been tried with 14^ cindle coal gas I 
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at various pressures, with and without an opal globe, and 
the following satisfactory results were obtained at 27 degs. 
below the horizontal. Higher results may be claimed, but 
these can easily be obtained : — 




Fig. is 



Fic. 152. 



This shows thai the opal globe arrests 17 candles' 
light, which equals 15 per cent. 

Tested on the horizontal tine only j in, of the mantle 



3S6 

is exposed lo view, and therefore the best result cannot be 
obtained; yet with the globe on we gel i2'5 candles per 
foot as against 15 candles with no globe on. These ligures 
only go to show that inverted burners give the most light 
in a downward direction, and not on the ceiling where It is 
not required. 

Fig. 152 shows the Bland Co.'s No. a burner fitted with 
satin frilled glass shade and frosted globe. This burner has 
been under trial for some months with most excellent 
results. 

At 30 degs. below the horizontal the No. 2 Bland, with 
frosted globe but no frilled shade on, and common gas, 
emitted at— 



PresEurc. 
I7}-Ioths 



Gas Burnl. 
2'l)5 cub. ft. 
2'90 cub. ft. 



Tulal Light. Efliciency. 

7 1 -6 candles = 24-3 candles. 
6(j'9 candles = 24*1 candles. 



The air holes were wide open and there was no noise- 
Tried with 14-candle mixed gas and fitted as per 

illustration, it required the nipple closing a little and the air 
holes half open to get no noise or hissing, and gave a 
splendid effect for about 3 cubic feel at 4 ins, pressure. 



Pressure 
40-IOths 
3S-loths 



Gas Burnt. 
3 '95 cub. ft. 
2 '90 cub. ft. 



Toinl l.iyhl, KfEciency. 

75 o candles = 25 '4 candles. 
735 candles= 25'3 candles. 



The burner has been in continuous use for three 
months, and the mantle was as good as on the first day of 
lighting. It was not possible lo try it without the frosted 
globe, or the results would naturally have been better. In 
any case, the above results are what is obtainable by the 
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proper use of this burner, and used just as the Company 
send it out with the frosted globe on. It is certainly the 

3 cubic feet per hour burner that has passed through 
the author's hands. 

Test of the "Bland" Bijou burner with clear prismatic 
globe with hole in bottom, using mixed coal and carburetted 
water gas of 14 candles, with "Bland" mantle 1^5 in. long. 
Gas reduced by regulator and air equal to i hole open r — 

Prciiutt Gai Coniumpi™ Lighl EtBcicncy 



5'° 



i-yo 



40*3 



237 



This result is splendid^no hissing noise, and tlie 
mantle wjs perfectly incandescent. 

The " Veritas " inverted burner and mantle yield with 
ordinary gas a very good illumination, and particularly if 
the mantle is not too large for the burner and the flame is 
suitably forced into the mantle so that it is wholly filled. 
Then the light emitted per cubic foot of gas consumed is 
an economical one. The burner, however, requires periodi- 
cally cleaning in order to secure from it the best continued 
result. The jet is liable to corrode and to get furred up by 
repeated lighting day after day, due entirely to the striking 
back of the flame when shutting off the gas, and to the 
heated products acting upon the metal. The burners are 
otherwise effective ; besides, with the glass shades, they are 
pleasing to look upon when not in use, a point not always 
thought about. 

The " Darwin " single burner is very useful with certain 
grades and qualities of gas only. The mere obtaining of 
the so^alled "correct style" of flame does not necessarily 



< 



■ 15S 

^H mean that an economical incandescent lighting result ' 

^B Tollows. The expt^rience gained with these burners shows 

^B that this type of inverted burner needs more than any 

definite pressure, apart from the position of the air shutter, 

to secure even a blue flame, not to speak of the light emitted | 

from the mantle. 
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Fig. 153. 
"Darwin" Bijou Burnei. 



" Darwin " Angle Bum 



The " Darwin " bijou burner, Fig. 153, gave the follow- 
ing results with common 15J candle coal gas at the under- ' 
mentioned pressures at point of gas jet ; — 



Pmrnrt 


Observed Resull. 


Co«l%Uo. 


Posiiionor 
Air Sbuiier. 


I in. 

11 .. ' 

'i'.', - 

41 .. ■ 

1.:: : 


While flume ... - 
White flame .... 
White flame .... 
While flame and a lil.le .mise 
White Ramc and a litlle noise 
Bluish white, very noisy 
The right blue flnnie 




2 ft. - 

8S„ - 


Open. 

Half open. 
Half open. 

Unlfnpcn. 
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The burner was used just as received from ihe firm. 
Now, at 5i ins. pressure thu flame illustrated on the cover 
of the box sent was obtained, and then only by having the 
air holes half-open, clearly showing that a keener draught 
is set up, resulting in a better bunsen flame and less 
noise than when the air shutter was open. The whole 
of the burner gets very hot, including the swan neck to 
pendant. 

By removing the mushroom head from inside 
bunsen tube, then the undermentioned figures were ob- 
tained : — 



.„„. 


»«™„..,. 




P«;iionofAirShult«. 


j: \ 


Tip of white flame 

Go^ blue name - 
Lights back - 
Good flame - 


1 z ft. 

■ ■s ,. 
a'? " 

.6 ;; . 


Open. 

Open. 
Half open. 
If open. 
Three-quarter open. 



The incandescent results are, of course, greatly in- 
fluenced by the kind of flame obtained, and it was only 
when a good flame was secured that a fairly possible 
efficiency could be got. The great tendency for the mantle 
to carbonise at the lower pressures and with the air open 
was very marked with this burner, using the quahty and 
grade of gas named above. 

The "Darwin" angle burner. Fig. 154, was not any 
better, and burned with a white flame at all pressures of 
gas below 6 ins. This is still too high a pressure for 
general use. In time such a figure will be common, but 
in ihe country and some provincial towns such a pressure 
is not to be found to-day. 



Ift>uju> twCMMBftaaxT BummtM (WtuoaA Pa 

bomcn, Md ■ the ia r mi nn oT Alex. W3boo, the t 
cnfiBeer lo tbc Catpandoo of GteigtMr. 
dnipied far dam^Kj pofa&c ctxst^ poage^ and tfni^ 
phoo «tttic k it ottBliBl tfaM the wind will not blovdie 







light out. It is very satisfactory, and is strongly made of ^ 

cut iron with but little brass attachments. The jet and ' 

air inlcl holes arc covered with an ingenious patent lighting < 

ring to prevent explosion and destruction of the Bijou mantle | 
at the lime of lighting. 

Uning Gliisgow gas, which is of i8-candles value, the 1 

GonNumption of gas is only o'S cubic feet per hour at 2 ins, ' 
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pressure, and giving 12-candles light. Such a small 
quantity of gas burned in a flat-flame burner would not 
emit a quarter of that light. 

The author has tried the burners with lower quality 
gas of 14 candles as supplied in one district of I^ndon, 
and obtained the following — 

Pressure 

Gas consumed, cubic feet 

Light emitted, candles 



2 ins. 




3 ins. 4| ins. 


fi 




135 16 


io'9 




ii'6 15-0 


yas of 


19 


-candles value — 




- 


2J ins. 




- 


1*07 




- 


12*5 candles 




- 


io"9 



Pressure - 

Gas consumed, cubic feet 
Air holes partly closed 
Air holes open 



In every case it was not possible to blow the light out 
by making more than an ordinary draught. The burner 
takes its secondary supply of air above the globe, which 
is held by one adjusting screw. The mantle carrier is neat, 
exceedingly simple and eff*ective, and while not the same, 
is somewhat after the Bland method of support. The 
makers are Bruce Peebles & Co. Ltd., Edinburgh. 
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CHAPTER XXVIIl. 



Pkndant Incandescent Lighting. 



I 

electric ^^^1 
burner is ^^| 
of those ^^H 
iietal. but ^^^ 



The " Khoma" gas arc lamp ofTers a rival to the 
lamp, and it is neat in appearance. The Khoma 
an old friend turned up again, since tt is one 
burners constructed without gauze or perforated metal, but 
of concentric rings, so Ihat the top offers but little obstruc- 
lion lo the flow of the mixture of the gas and air, producing 
(hereby an unbroken flame upon the mantle. This is not 
- altogether an advantage, except in so far that it does away 
with any clogging up of the burner with dust. 

Using a "C" mantle of ij ins. long, this burner gave 
with 1 7 candle coal gas the following results : — 



Pra.i.«, 


Cable F«t 


Lijhl EaullBl. 


EffieiHcrpcir 










, 




38-0 




•i 


3 '8 


1^^ 










3 


54 


69-5 


13'8 




6-i 


8o-o 


127 



Now the advantage shown by this burner is that an , 
increased light follows the increased consumption of gas, 
although at a ins. pressure the most economical result was i 
obtained — namely, 144 candles per fool. This is about 
the normal for the " C " type of hurnur. But at 4 ins. 




pressure there was evidence of waste, 
plenty of air, the flame surmounted the mantle and so was 
consumed to no useful purpost; save an increased volume 
of light. 

The New Hanwell rising and falling pendant is an 
excellent fitting for the inverted gas-burner. Having neither 
weights nor tension springs it can be quickly balanced or 
adjusted with the thumb and finger without taking off the 
case. It is illustrated in two forms by Figs. 156. 



? 



A. 



Fics. 



A pendant suitable lor Bijou burners over toilet tables 
and places where a small adjustable light is required is met 
by either of these pendants, and can be had finished in 
copper or stove-bronzed gold. 

The " Leo " or " Saturn " pendant and inverted burner, 





]A4 rftAcncu, 



6 B 




Mg. 157, isnii exceedingly cITecliveand useful fitting. Con- 
Nlructcd of metallic flexible tubing, it is self anti-vibrating, 
and the burner— having a porcelain nipple at the end of the 
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tube, which prevents the latter from being destroyed by the 
heat — is fitted with a 12-in. nickel-plated reflector, mantle 
and glass, which make a very effective, economical, and 
cheap fitting complete. The length over all is 3 ft, or 
made any length to order, but the usual length retail, costs 
3s. 3d each. It is specially suitable for domestic use, and 
for mills, shops, or offices, because it may be tilted at any 
angle up to 50 degrees without displacing the mantle, as 
it is held by a neat ring-carrier. It has one advantage in 
that the makers have left the gas egress holes small, so 
that the gasfitter can enlarge same if required to meet the 
pressure of gas obtaining in different districts. 

The new "Zena" pendant is another type with free 
pulley, which is free from strain and can be fitted with 
artistic globe or shade to suit any position. 




A Typical Advertisement Appeal. 

" In consequence of ihe Borough Council Electricity 
Department having so greatly reduced the cost of supply, 
we are now prepared to give estimates at the lowest 

possible figure for installing the necessary wire and casings, 
together with all fittings, &c., required. 

"We can carry out this work without any damage 
to the decorations or walls, and guarantee all to be left , 
, in perfect safety, to the requireinenis of the Fire In- 
surance Co., and Borough Council Engineer's satis- 4 
faction. 

"Should you entertain the installing of electric light I 
on your premises, easy terms of payment can be arranged J 
if desired. We may point out that where electric light is I 
used in place of gas there is a great saving in the cost -] 
of redecoration every year ; the former light being the 
cleanest possible, and saves all blackening or discolour- 
ing of ceilings and curtains, and ruining picture gilt 
frames, &c. 



PRACTICAL GAS-FITTING. 



367 



" Schedule of proposed installation in 
an eight-roomed house. 



Hall 

Drawing-room . . 
Dining-room 
Kjtchen ... 
Bedroom, No. i. 

,, No. 2. 

„ No. 3. 
Bathroom 



I Pendant with Fancy Glass Shade. 
I 3-Light Polished Brass Electrolier. 



* >i >i II 

I Pendant and Shade. 



11 



I 
I 
I 
I 



>> 
»» 
11 
I) 



n 
»» 

11 



Including all Switches and Accessories, 



Ready for Lighting 



;^5 19 6." 



Gasfitters, this installation would be capable of pro- 
ducing on a liberal scale 144 candles for "distribution 
throughout the house, and would cost, at (4d.) fourpence 
per unit, 2^d. per hour. 

Now consider this house to be supplied with gas to 
the same number of points, using artistic fittings and 
inverted burners, the work could be executed for the 
same figure; while for one-third of the cost 500 candles 
can be obtained with all certainty and no risk of the gas 
failing to light. The cost of decoration has not to be 
met more often than annually, while the lighting bill is 
quarterly. If the same care be exercised in the use of 
the pneumatic distance switch, which makes gas quite as 
convenient as electricity, then the amount saved on the 
gas bill will more than meet the cost of decoration, 
and continually yield ten times the volume of light for 
the money expended. 




I 
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Lighting by gas is ihe cheapest method of obuining I 
artificial light. Economy is generally understood to repre- I 
sent the lowest cost at which a given tjffect can be pro- I 
duced, and such may be mosl advantageously shown by J 
what may be obtained for a penny (id.) by gas or electricity. J 

Incandescent mantle and common gas: — 









G« 




b'^*''Li 






Cubic 


Na.snd 


Con«mp- 






Tonl 


.«c Cubic 


F«lpB 


Type 


ti™. 


oTLwhl 




J^tt 




Pmny. 




FKIpcr 


mHoiuv 


CandiM 








Hour. 




P" **""'■ 




»/- 


4li 


l"C" 




8 


80 


640 






I ■' c ■■ 

5 Bijou 


3) 


40 


60 


8Q0 


a/6 


33 


1 "C" 




8 


70 


560 






1 "C" 

S Bijou 


3i 


33 


60 

100 


IS 

660 


2/9 


30 


I "C" 
S Bijou 


3i 


30 


60 


600 


3/- 


=7i 


' "P" 

1 FlatHame 


3i 


s 


60 


4& 


4/- 


-■8 


1 "C" 
1 Biwflame 


3l 


6 

4i 


60 


35? 








4i 


12 


so 


OilGos 














■4/- 


6 


1 Upright 


06 


10 


43 


430 



The rival light, electricity, varies so much in "quality" 
in different towns that it is only as regards simplicity in 
lighting that it finds favour, but even then it is some- 
what uncertain, whereas gas is certain to light, and 
equally simple with up-to-date switch attachment 
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tlKlrlc 


Walls of 
ElKtficily 




Light i.. 
Candles 
p« Hou.. 


Tolal UgUl 


4d. 


■ 


64 


4 


16 


64 


Id. 


■ 


St 


16 


■ 6 


156 


id. 


' 


'" 


16 


16 


S'2 



(B. T. Uni 



« Walls of Eleciriciiy per hour,) 



Electric light to give the same result as gas in 
candle hours would cost 6d. per unit, and lamps con- 
sume 4 watts per candle at the lamp, as usual. This 
price includes all charges and profit. With the Tantalum 
filament lamp the efficiency is zj watts per candle, while 
the most efficient metallic filament is composed of zirconia 
and tungsten, the efficiency of a 3z-candle power lamp 
being (for average life of tamp) i\ watts per candle. 
These lamps are, however, the exception rather than the 
rule ; besides, if used, the lamp renewals are most costly. 
Any variation in the voltage considerably reduces the 
efficiency, whereas with gas the pressure (not the volume) 
may vary a good deal without detriment to the light 
obtained. 

Therefore it will be best to consider that 64 candle 
hours are obtained per id., which is only one-tenth the 
value of gas at 2s. pwr 1,000 cubic feet. Electricity, at 
the most favourable price of a halfpenny ])er unit, can 
only then be said to equal gas at 3s. per 1,000 cubic 
feet, leaving renewals out of the comparison. 

Gas by penny-in-t he-slot meter is more economical, 
for it can be advantageously used in the poorest home 
where expense is an object in lighting and cooking. For, 
as shown above, one pennyworth of gas will yield a light 
of 20 candles for a week at 4 hours a day. Besides, 
it will heat water sufficient for a large baih and cook 
sufficient food for any one dinner, which is more than a 
pennyworth of coal will do. 
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CHAPTER XXX. 



The Inverted Burner for Street Lichtini 



{In Continuation of Chapter IX.) 



The Corporation of Edinbui^h made a move in the ri 
direction when they adopted the inverted incandescent 

burner for street lighting, in place of the time-honoured, 
flat-flame burner. In order to get the maximum illu- 
minating power from the low quantity of gas consumed, 
the "Star" burner and mantle were selected as being best 
suited to develop Edinburgh gas, which has an illuminat- 
ing value of 2o candles, or 700 B.Th.U. gross. 

How well this burner fulfilled ihe duty is best shown 
by the results obtained at 2 ins. pressure, with a gas con- 1 
sumption of only 2.10 cubic feet, a light of 72 candles » 
obtained, or 317 candles per cubic foot consumed per 
hour. 

To avoid sharp shadows from the old lanterns, Messrs 
R. Laidlaw & Son Limited, of Edinburgh, specially de- 
signed and manufactured the lantern employed in this new 
scheme of lighting. Il is illustrated by Fig. 158. The ' 
lantern itself is of copper, and has an enamelled earthen- 
ware reflector D. The mode of lighting is novel, and 1 
simplicity in itself. The lamplighter, after turning the lap 
A half on, lights up the flash jet C with the torch, and this , 
ignites the gas at the burner. As the torch is withdrawn 
it again touches the lever, so that the gas supply is turned 



off from the flash jet and Tull on to the burner. This 
method may be dispensed with by the use of the pneumatic 
flash torch. 
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The total number of these lanterns required for light- 
ing the streets approximates ten thousand. 

The particular burner adopted is the No. 2 "Star," 
fitted with a special nipple designed to pass jj cubic feet 
of Edinburgh gas. 
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Another example in lighting some of the streets in 
London. Pulham Borough Council adopted upright in- 
candescent burners, the lanterns to be Edgars' i6 in. 
pattern. They accepted the Gas Light and Coke Com- 
pany's offer to light, c-xtinguish, clean, repair, paint, and 
maintain all the incandescent street lamps in the borough 
at the following rates ; — Lighting, extinguishing, and clean- 
ing one-burner lamps, i8s. 6d. i two*burner lamps, j£i. 3s. ; 
three-burner lamps, £1. 5s.; maintaining mantles, mantle 
rods, and chimneys, 65., 12s., and i8s., respectively; and 
repairing and painting, 4s., los., and j£i, respectively. 

In street lighting avoid sharp and deep shadows. 
Aim after imitating daylight distribution, which is broad 
diffusion. With artificial lighting this is difficult to attain, 
but an even, graduated distribution is obtainable, and 
then the general surroundings appear to the eye to be 
better illuminated. 
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CHAPTER XXXI. 

Switch Gas Lighting, 

No modern gas installation should be without a ready 
means of lighting the burners. The pneumatic distance 
gas-lighter is a simple device, worked by air-pressure only. 
It can be fixed to all existing gas fitting, and makes gas 
as convenient as electric light. Gas is economised on 



Fic. IS9- 

leaving a room just in the same way as the electric light 
is switched off. The "Tumbler" switch is shown in Fig. 
152 fitted to the inverted type of burner, while Fig. 159 
represents the " Push " switch in contact with the upright 
burner. Any number of lights can be controlled. It is 
exceedingly simple to fix, and only one precaution is 
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necessary on the part of the gasfitter when fixing 
pneumatic valve, he niusl not use pliers. The success c 
the lighter depends upon maintaining the smooth cleanl 
surface of the valve, which should be periodically wipe4j 
with a clean rag to remove dirt or grease. 

Full details can be obtained from the Pneumatic Gas| 
Lighting Company, 36 Farringdon Street, E.C. 

The "Norwich" system of gas lighting also possesses J 
all the conveniences and economics associated with eleo-l 
tricily. The gas is controlled at a distance by means of I 
the "Tumbler" switch, which is fixed in the most convenient I 
position in the supply pipe leading to the fittings whi<^a 
carry the burners. 

The gas switch operates a. specially designed gas c 
instead of "making" and " breaking " an electric circuit i 
does the electric light switch. In the piping of new houses-l 
these switches will be inserted in the gas piping beneadtj 
the plaster, while in its application to houses already piped,.! 
capping and casing is employed, just as in the case of J 
wiring houses for electricity. 

The system can be seen adapted to different burneri 1 
in the showrooms at 71 Farringdon Road, E.G. 

The electric switch may be used, but this necessitates I 
the use of batteries and the running of wires, besides a I 
special fitting for each burner, which is not altogether'! 
sightly. 



p 
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CHAPTER XXXII. 

Gas Geysers. 

(//( Continuation of Chapter XV.) 

In selecting a geyser consideration should he given to the 
work it is required to do, The heater that supplies the 
house with all the water needed, whether boiling, scalding 
ho^ or for the bath, without the slightest trouble, but 
efficiently and economically, is the one most in demand. 
The circulating type cannot, however, supply hot water 
quite so quickly as direct from the simple geyser. 

Water-heating by gas geysers should be more popular, 
whether the water be required direct from the heater or 
circulated to various parts throughout the house. Economy 
and utility is combined in such apparatus when properly 
constructed and fitted. 

Two systems are adopted in their construction, namely, 
"chamber-heating" and "direct-heating," Consideration of 
these principles is necessary, but the lower-priced "direct- 
heating " patterns appeal more to those who are compelled 
to consider first cost. The high-doss geyser is by far the 
cheaper in the long run. 

Of the many makes now on the market Fig. 160 repre- 
sents Maughan's " New Teba," which is exceedingly 
economical, because it is constructed on the " chamber- 
heating " principle. Pure water is delivered, and since the 
chambers are always full, the supply of cold water can be 
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however, geysers are forced at too great a rate, and so ihe 
gaseous products pass away before the whole of the avail- 
able heat can be absorbed by the flowing water. 

Nevertheless, this " New Teba " is most economical, in 
fact more than most on the market. 




Fig. i6i. 

Using this geyser tn the area supplied by the South 
Metropolitan Gas Company, the author obtained in the 
month of March the following result : — 

Temperature of cold water eutering geyser, 52° F. 
„ bath water, 106° F. 



i raised 54° in tij minutes. 



378 
(5 gallons of w. 
consumed, 21.5 cubic feet. 

In the ordinary way, this gas has a net heating value of ' 
518 B.Th.U., while the lest shows that 370 B.Th.U. were 
utilised in the bath, or 70 per cent, of the total net value of 
the gas. This gas was charged lo the house at js. id. per 
1,000 cubic feet ; therefore, 40 feet per pienny, so that this . 
baih of 15 gallons at ro6° F. was obtained for o.537d., or 
a trifle over a halfpenny. Even if at 3s. the gas used only 
amounts to o,78d., which proves the efficiency of the heater 
and that the Maughan Company's figure of three-farthinga 
per bath is practically right. 

This geyser is made of strong copper throughout, and 
tinned by hand with pure tin. 

The chief features of the geyser lie in the use of the 
bibcock and safety gas valve. Luminous flames are used. 
In the first place, they avoid " lighling-back " troubles, 
and are more easy to regulate ; and secondly, are almost 
free from smell, because they give off less disagreeable 
products than atmospheric burners. Down-draught must 
be avoided by the use of a baflle in the vent. The 
use of a pilot-jet light, which is carried inside to ignite 
the burners as the main tap is turned on, avoids any chance 
of explosion when lighting. 

Further details can be obtained from the Company; 
but briefly, A is the water inlet to the cup B, the weight of 
which when full depresses the connecting lever and lifts the 
rod opening the gas valve £ ; gas then passes to the 
burners to be lighted by the pilot-jet. The water in the 
meantime passes into the chambers G H I connected by 
the water lubes K K, and finally escaping at the outlet J. 
The heated products from the burners F follow the course , 
indicated by the arrows, traversing the interior three times j 
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ere escaping. The great extent of heating surface e 
extreme efficiency. 

When the water ceases to flow the cup B empties 
through the small holes in the bottom, and the gas valve 
then closes by its own weight. C is a telescopic device of 
tubes surrounded by water forming a seal, similar to that 
used in sUding gasaliers; this is self-filling ihrough the con- 
nection D. It is a simple and reliable valve, working 
without friction, and, having no perishable pans to require 
periodical attention, is superior to the "Dual" valves. 

The gas connection can be either "left" or "right," 
and should be specified when ordering. 

It should be noted that the regulations of the WaterCom- 
panies prohibit a direct connection of geyser to water main. 

The " Hercules " geyser also delivers a supply of pure 
hot water. 

The Rund Automatic Water Heater is used 
in connection with the coal range and boiler, and so the 
extra heat is only obtained from the gas, and then just 
enough to make the water 150°. Should the water from the 
coal range be heated to 150°, no additional heating is re- 
quired, therefore no gas is used until the water falls several 
degrees below that figure, then the " Rund " automatically 
turns on gas sufficient to maintain the water at 150'- 

This is the most efficient heater to fix for the supply of 
hot water to all parts of the house. The Rund Manufac- 
turing Company guarantee them, and after correctly c 
necting up any heater allow a thirty days' trial, and should 
it fail lo act as they say it will the money is returned. 

The "Gacylote" automatic cylinder is easily and 
cheaply fitted in any kitchen if the house has : 
service from the kitchen boiler. Hot water can be obtained 
at any tap in the house, just as with the "Rund," Ttw. 
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htaia u al>a cftdeai — bat efnytliing depends vpoa the 
" lie " of the cxndng booK [^Ki and hot-water tank. 

The tcfnpcnturc of ihc water is mainuined ptacticaDy 
comUM ai 160' F., and like the " Ruod " is cootroOal bjr 
an ahcnuting tbemiostatk ralre, whidi regulales the tem- 
pcnlure of the hot water to a tpcdfied degree, and oontn^ 
the Sow of gas to the bunien in accocdaoce widi Ibe 
tcmpcralure of the water. If the gas is not tnined oR there 
)i always hot water in the house day and night. 

'Vhe Wilson " Crrculatoi " water beater b a Terjr good 
one ; but there is not the automatic r^ulation about it as 
with the preceding domestic heaters. The gas must be con- 
trolled by hand and as dented, otherwise waste nill follow. 
It is one, however, that gives general satisfaction. There arc 
now quite a number on the market more or less efficient. 

In all cases provision should be made for cleaning out 
iniiide the healer, and screwed cleaning plugs fitted for the 
removal of sediment and lime deposit. Unless the water 
in actually raised to boiling point there is no fear of much 
deposit being thrown down. Near the outlet of heater, the 
How-pipe should be fitted so that it is easily disconnected 
for inspection. 

'I'hc " Folkestone " gas-healed circulators are made in 
any size, and tested to stand any head of water pressure, 
but those kept in stock are tested to 80 ft. head of water. 

These are multitubular circulators, substantially made 
iif wrought iron boiler plate riveted together and galvanised 
afterwards, and represented by Fig. 161. 

They arc highly efficient as regards duty obtained from 
[he gas, but in this respect, as with other apparatus, it 
greatly dejwndB upon the position of the hot-water tank. 
Their chief claims for superiority are — strength, durability, 
and caw of cleaning; as every part is accessible they can 
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be recommended as suitable for use in large or small houses, 
apart, or in connection with the existing kitchen coal-fire 
boiler. The " scale " can be cleaned from the inside with- 
out discoiinecting any pipes whatever, through the manhole 
in front, the cover of which is held by one nut and bridge. 
The top cover is fi.xed by set screws and can be easily re- 
moved for cleaning the vertical flue tubes with a bottle brush. 




Fig. 16: 



They are made in various sizes from a gas consumption 
of 16 cubic feet per hour at lo-ioths-inch pressure, giving 150 
gallons of scalding water in a few hours, to a gas consump- 
tion of 450 cubic feet per hour. These and other circulators 
can be seen, and full particulars obtained at the office of 
W. Briggs, 5 Lambeth Hill, Queen Victoria Street, E.C. 




CHAPTER XXXIII 

Modern Lighting op Workshops. 

Advice is occasionallj- ssked for as regards ihe lighting of 
engineering workshops, consisting of several rooms of about 
loo ft. or more long by as ft wide, but which are rather 
low, being only 15 ft. from floor to roof. The machineTy 
may be of the usual kind in engineering works, and lighted 
by self-luminous flames from slit-union burners Ried on the 
machines themselves. This method is neither satisfactory 
or efficient, and should not be tolerated in these days of 
mantle lighting, so we strongly recommend one of the forms 
of incandescent gas lighting — Welsbach or Scotl-Snell Self- 
Intensifying systems, ot Keith and Blackman Co. 'a High- 
Pressure, using a water motor or gas power. The water 
supply can be taken from the ordinary water service. The 
compressor can also be driven by belt with a grooved 
pulley, and failing this a small hot-air motor will be found 
most suitable, such as supplied by Messrs. William Sugg 
& Co., of Westminster. Then there are the " Dacolight," 
" Millennium," and "Sale Onslow" systems. 

Where the water supply is at a steady pressure, a 
No. oA Keith's automatic compressor will be found suit- 
able, having a capacity of from 50 to 70 cubic feet per 
hour, giving 1,900 to 3,100 candles per hour. 

The lights can be run in two rows down the rooms 
and will be found to give a beautiful even illumination of 
the room, no machine lights being needed. Or they may 
be arranged to suit the best position of machines. The 
height of the rooms is no drawback 
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The following are fair estimates, and cover detailed 
fixing and working instructions wilh each machine by Keith 
and Blackman, Farringdon Avenue, London, E.C. : — 

Hot-air motor for No. i belt-driven compressor with 
cooling tank, ^^ii- 

Water motor, low or medium pressure, covering i fl. 
4 in. square of floor and 3 ft, 8 in. high, ;^I2- (Water 
pressure being 18 lbs. to 15 lbs. per square inch.) 

The nature of the machinery not being given, and the 
number of present burners in use not being staled, the 
aforesaid plant may be too small. If so, a No. i water 
motor, medium pressure, dealing with 150 cubic feel per 
hour, giving 4,300 candles, and covering 18 square inches 
of floor and 3 ft. 9 in. high, would cost £iJ. The cost of 
water for working would be id. per 1,000 cubic feet of gas 
compressed. 

25-30 candles at pressure 8-10 inches, 1,500 hours 
being the usual average for shop lighting. 

Reckon the price of gas at so much per 1,000 cubic 
feet, and giving 25 candles per foot of gas consumed in 
one hour. 40 cubic feet of gas would be required to give 
r,ooo candle power, and 1,000 candle power for 1,500 
hours would be forty times 1,500, which equals 60,000 
cubic feet of gas at, say, zs. 6d. per 1,000 cubic feet, which 
gives the cost as j£j, los. 

Maintenance of burners per annum cost as. per 100 
c.p., including material and labour; therefore 1,000 c p. = 
j£i. Cost for 1,000 c.p. for 1,500 hours, ^^8, los. ; but 
water for working machine being id. per 1,000 cubic feet 
of gas compressed, therefore 60,000 cubic feet would cost 
5s. Total cost would be ^^8, 15s. Self-intensifying about 
the same figure. 




CHAPTER XXXIV. 

Defective Gas Pipes. 

On pages 46 and 66 reference is made lo obstructions 
and blisters in iron pipes which, if not Tound before 
connecting together, lead to much trouble and expense. 
Fig. i6a represents three cross sections of steam pipe of 

o®o 

biG. 1G3. 
Cross Sections of ( inch nnii 1 inch Iron Pipe. Full Siies. 

J inch and i inch diameter now commonly used for gas ! 
because of its being stouter than gas barrel. They repre- J 
sent actual pipes found, not in short lengths,- but in one .1 
case nearly the whole of a 1 o feet length. j 

Inspection of every pipe should be madt-, whether I 
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of the quality known as "gas, water, or steam," because 
if either be used, as is often the case, for gas, and there 
is any tendency to naphthalene deposits, stoppages are 
sure to follow. These irregular pieces of metal jutting 
out on the surface of the lube, while they in themselves 
do not greatly obstruct the working capacity of the pipe, 
are nevertheless the finest nuclei for naphthalene deposits 
and stoppages. 

It will be noticed that the pipes were not very circular, 
but of course this does not affect the case, since a good 
thread was put on them, and it only depends upon this 
for soundness as regards jointing the pieces together. 

Apart from the great irregularities on the inside of 
the pipes, there are thin parts shown, and if laid in some 
places or ground would soon be oxidised away and leakage 
the result. 

Such pipes should be collected and returned to the 
makers. 

Drawn gas pipes, however, have usually the smoothest 
possible surface inside, but the metal is not quite so thick 
as the steam quality. 

Mannesniann steel pipes are now extensively used for 
both gas and water, They are also lighter and smoother in 
the bore, and the delivering capacity greater than that of 
wrought iron. There is, however, more difficulty in cutting 
a good thread on the pipes. One great advantage with 
these steel pipes, they do not spiit under heavy pressure. 
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Ok the following pages two illustrations are given repre- 
senting the terms and conditions of supplying gas by the 
depositing of a penny or shilling in the meter. It will be 
noted thai with (he penny "prepayment" meter the con- 
sumer is expected to use S-oo" cubic feet, while with the 
" shilling " slot, is. 6d. to is, 8d, is expected per week from 
the consumer, which will co^-er the cost of the gas and the 1 
rent of all the gas-littings. 

This is only a very reasonable charge, and amounts to 
much less than in houses where coal is used for cooking 
and oil for lighting. It all depends upon tlie size of the 
house and family as to the latter cost, but in every house 
gas will at 4s. per 1,000 cubic feet perform the double duty | 
at less cost, besides being more convenient 



Terms and Conditions of Supply by Prepayment 
Metkr. 



I. The meter, slide pendant, brackets, and cooking 
stove connected with the supply of gas, to remain the 
properly of the Gas Company, the consumer 

to be responsible for the care and safety of them and 
liable for any damage they may sustain (fair wear and tear | 
excepted), and for the safety of the moneys in the meter | 
until collected by the Company's officers. 
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2. Charge for fixing — 

One extra a-lighl Chandelier or Shade Light, 6s. od. 
„ Slide Pendant - - as. 6d. 

„ Swing Bracket - - as. od. 

„ Small Stiff Bracket ■ - is. gd. 

These charges are payable in advance, and the whole 
of the fittings, &c., remain the property of the Company ; 
and the consumer is liable to a penalty for disconnecting or 
allowing any other person to disconnect or remove them. 

3. The Company's officers to have free access at all 
reasonable hours to examine and inspect the meter, 
fittings, &c. 

4. The consumer to give two clear days' notice, in 

writing, to the Manager, Gas Works, (or at the 

Company's Showrooms, 6 Goodmans Road ), 

before leaving the house. 

5. The price to be paid for the gas will be id. for 
every 21 cubic feet registered by the Automatic Meter, and 
in case from any cause the full and correct sum of money 
shown by the meter index to be payable is not found in the 
meter on collection, or if from any defect in the automatic 
arrangement of the meter whereby gas passes with prepay- 
ment, or by which an incorrect quantity is given lor id., 
the consumer is to be charged by the meter index, and to 
pay any deficiency, the Company on their part agreeing 
in the second case to return any surplus. 

6. The stove must be kept clean, and the consumer 
must not remove, or allow to be removed, any of the 
fittings belonging thereto, and is liable for the cost of 
replacing anything damaged or removed. 

7. The Company may discontinue the supply of gas 
and remove the meter and other articles mentioned in the 
first paragraph of these conditions on giving notice, or, 
upon breach of any of the above conditions by the con- 
sumer, without notice. To consumers of less than 5,000 
cubic feet per annum, a small rent will be charged on meter 
and fittings. 




la thetma of an escape of puoa tbe premite^ opoi 
all <toon and minAotn, torn off tbepti at tbe raete^ and 
tend u ooce to the Gai Works or dbuict office. On no 
account aearcb for an escape of ^u with a l^L 

Cciu! (brolicn and tmbrokco) can be sopptied to 
COD Mim aa in quantities of three sacks and i 
cttmnt prices. 



SLOT METERS. 
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The Company are now prepared to fix "one shillii^ 
( !».) " nlot meters with certain fittings free of cbaige, but in 
no case will such meter be fixed unless a gas cooker is 
fixed at the same time. 

Rental of meter, fittings, and cooker included in the 
shilling. 

The fittings to be fixed on loan, free of cfaa^, consist 
of— one harp light with incandescent burner, one pendant, 
und one bracket. 

No departure will be made from this, but the Company 
will furnish estimates, and supply and fix, at the lowest 
possible cost, any other fittings or burners that may be 
reiiuired. 

The Company naturally expect to get a return upon 
their investment, and the consumer is therefore requested 
lo judgf beforehand if he can afi'ord about is. 6d. a week 
for gas, If the return lo the Company is insufficient to 
|)ay, the su|iply will be discontinued, or a charge made. 

Kxtra incandescent burners (including mantle, chimney, 
and rod) fixed complete at is. 4d. each. 

Meter, cooker, and fittings may be seen at the Company'lj 
showrooms. 
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Notice to Slot Consumers. 

The directors of this Company in adopting the slot 
system of supply of gas have had a two-fold object in view. 

1 , To develop the Company's business for the benefit of 
the shareholders who have invested their money in the con- 
cern, and by means of such development to render possible a 
gradual reduction in the price of gas, on the principle that 
the greater the business done, the cheaper the cost of supply. 

I. To meet the requirements for a supply of gas for 
lighting and cooking by the large proportion of the com- 
munity of. and who cannot afford the 

initial outlay of fitting up a house, and who cannot reason- 
ably be expected to meet monthly or quarterly accounts 
without inconvenience. 

It will be apparent, therefore, the matter is purely one 
of business and in no way philanthropic. To meet the 
requirements of a slot consumer the Company have in each 
case lo spend bet«-een jQ6 and j£t, and the Company 
have a right to expect a due return upon their investment. 

This system has now been in operation since 1901, 
and its continued extension since then has proved that it 
has fully met the second object named above. 

It may be very convenient indeed to get the Gas 
Company lo fit the house up with meter, cooker, and 
fittings for occasional use, but the Company only obtain 
rental for these articles in proportion to the amount of gas 
used, and it is therefore distinctly unfair for a consumer 
to get the Company to put in the cooker and fittings for 
only very occasional use. 

I Let every intending consumer satisfy himself that he I 

can afford one shilling to eighteenpence a week for gas I 
cither for cooking or lighting, or both combined. | 

Applications are dealt with in the order received. 
An inspector will call to obtain the necessary information 
before the application form is sent for signature. 

The landlord's consent must in all cases be obtained 
before the work will be carried out. 
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Job No. 
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To Mr 



Fitter 



Date 



190 



Size of Pipe 
Length of Pipe 

Fittings Used.. 



Size of Main . 
Position 

Depth 
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Returned. 
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THE DISTRICT GAS COMPANY. 



Incandescent Burner Maintenance. 



The District Gas Company have for 

some time past underLiken the maintenance of mantles 
and the cleaning of incandescent burners with complete 
satisfaction to the consumer, and have at present the 
charge of nearly 12,000 burners. 

The present system is a weekly visit by specially 
trained fitters at a fixed quarterly rate per burner, and 
this is applicable more particularly to factories, the larger 
shops and outside shop lighting. 

It is proposed to extend this system so that even 
the smallest consumer with only one or two burners may 
obtain the same benefits at a reasonable cost. 



A Well-lighted Shop invites Business. 
Well-lighted Rooms mean Comfort at Home. 

A trained fitter will be directed to call on consumers 
periodically (or will do so on receipt of a post-card) and 
submit to them a proposal that he should clean their 
burners and renew their mantles where necessary. 

There will be no trouble to the Consumer. 
Prices charged are the same as at the 
Showroom. 



The fitter will be empowered to make a charge and 
collect the cost of this work {at fixed rates), but it will 
be an instruction to him that as near as possible he shall 
state the cost of the work {as per schedule) before he 
commences. 

The charges will be set out in schedule form on 
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ihc reteiiit given lo the consumer, and the latter will be 
requested to sign the counterfoil of the account and re- . 
ceipl presented to him. 

The Charoes ARF, low, therefore it is a stric 
Cash tr 



Receipts must i 

ACCX3UNT. 



OIVEN ON THE PRINTED SCHEDULE 



The fitter can arrange for a regular attendance or 
will call when required Upon receipt of a post-card. 

Why is this Done? 

To SHOW THAT GAS LIGHTING WILL GIVE THE GREATEST 

Satisfaction at the lowest Cost. 

Incandescent Maintenance. 

Some Gas Companies charge 9d. to is, 6d. per 
burner per quarter, or 4d. per burner per month, which 
includes labour, mantles, rods, chimneys, and wheels for 
the Kern type of burner. Double these charges for OUtside 
iighling. 

Average number of mantles used should be for — 

Private Lighting, ij. i 

Shop Lighting inside, 6. 

„ „ outside {using, say, Humphrey lamps), 

3, or for labour, rods,! and cleaning, gd. per burner per 
quarter. 

Public Lighting, 4, 6, 10, depends upon the mantle 
and kind of torch used; also the condition the lamps are 
kept in. 

With Inverted mantles reckon about J the above 
figures. 

Again, some charge 3d. per burner per quarter, 
id. per monthly visit for labour only, anything supplied 
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charged for; but not less than 3 burners undertaken. In 
many cases it amounts to 3d. or 4d. per 1,000 cubic feet 
extra on the price. 

Time occupied in cleaning lamps in any establish- 
ment, which includes taking down, replacing globe, and 
moving steps, 8 minutes per lamp. 

Maintenance in Church Lighting. 

Fifty Upright No. 3 Kern Burners fitted with no 
anti-vibrator, in use twelve months, maintenance works 
out: — 

Mantles ... ... '62 

Rods ... ... '08 

Globes ... ... "06 

Where, however, many services are held during the 
week, the figures more nearly approach with "C" burners — 

Mantles ... ... 3*50 

Rods o'5i 

Globes ... ... o'49 

With Inverted burners and best mantles the main- 
tenance should not exceed — 

Mantles ... ... 0*50 

Globes ... ... 0'03 

A church fitted with 54 No. 2 " Nico " Inverted 
burners, no pilot lights, only required 10 mantles and 
2 globes in the year, which equals — 

Mantles ... ... 0*185 

Globes ... 0*037 
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THE METER INDEX. 
Hmo to read it and (heck tht Consumption of Gas. 




The Top Dial is only used for fesling and proving purposes. 

Always start from the right-hand dial, and read 
the figure the pointer has passed. 

Each figure on this dial represents loo cubic feet, or 
i.ooQ cubic feet in one complete revolution. 

Therefore, add two cyphers to the figure indicated by 
pointer. 

Example: Figure indicated, 4. represents 400 cubic 



feet. 



Each figure on the second dial represents 1,000 cubic 
1, or 10,000 cubic feet in one complete revolution. 

Place the figure indicated on this dial in front of the 
n the first dial. 

Example: Figure indicated, 1, represents 1,400 cubic 
L. 

Each figure on the third dial represents io,noo cu! 
:, or 100,000 cubic feel in one complete revolution. 
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Place the figure indicated on this dial in front of 
those on second and first dials. 

Example : Figure indicated, 6, represents 62,400 cubic 
feet. 

To arrive at the consumption of gas, deduct the index 
this day, 62,400, from that taken on any subsequent date, 
say 72,600. The consumption will be the difference 
between the two readings, or 10,200 cubic feet. 



PARTICULARS OF LEAD PIPES. 

Lead pipes to be of equal thickness throughout, but 
the weights vary with the strength of any given size as 
follows : — 



1 
Length in Feet. 

1 


Coils in Feet. 


Internal Diameter. 
Inches. 


Service Pipes. 

Weight per Lineal 

Yard m Lbs. 


15 


60 


i 


4 , 


15 


60 


f 


3 to 4} 


'5 , 


60 


i 


af „ 6 


'5 1 


60 


i 


34 » 8 


^5 1 


60 


i 


4i M 9 


15 


60 


I 


6 „ 12 


12 1 


36 


li 


9 » 15 


12 


36 


li 


9 .,24 


12 


36 


i| 


12 „ 27 


12 


36 


2 


9 m30 



See page 43. 



Composition gas tubing is unreliable and dan- 
gerous, and the only advantage in using such is the ease 
with which it can be run round awkward places^ but tbi^'^ 

2 c 
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kinks and dents must be guarded against when running 
and Rxing. 

This make of tubing should not be imbedded in the 
plastering, but left in sight, and so linished that the work is 
pleasing to the eye, curves nicely and evenly run. 

Composition gas tubing is made from a mixture of tin, 
antimony, and lead in 50-yard lengths. The thickness 
should be uniform and the weights per lineal yard as 
under : — 



Diamclu. 
Incbu. 


Aiaigc Weight in 
'""'Pipt" " 


'iss:- 


Aveiaee Wiighi in 


i 


i 


i 


3i 




'i 


1 


4i 


1 


3 




5i 


WEIGHT OF BLOCK-TIN TUBING, \ 






f 


1-90 






2-40 




1-06 




J -93 




140 
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SOLDER UEQUIRED FOR MAKING "WIPED" JOINTS, 

IN LBS. 



4 



Inlernal diameler of 
pipe in inches ■ 


i 


i 


. 


1 


, 


" 


■1 


J 


«» 


3 


Soldct En lbs. 
Length iif wiped 
joini in inches ■ 


i 


if 




2i 


3 


■1 
3 


i! 
3 




"1 

3i 


31 
3l 



^^B resisti 

^^F can he 
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The above quantities are for good work capable of 
resisting great pressure of water, but for gas a lesser quantity 
can he used. Workrnen vary much in the use of soiderand 
the quantity left on their joints. Avoid loss, hut when 
working in buildings some loss is unavoidable, and there- 
fore in estimating for a job of this nature add lo per cent. 

Expansion of lead by heal= i ft. in 349. 

HARD SOLDERS. 



K,.. 




.frr. 


.^J-. 


.,Bjo" F. 


Soft spelter - 
Hard „ - - - 
Soft silver ■ - - 
Hard alver . 
Haidest silver 


^ 


{ (brass wire) 


3 



SOFT SOLDERS AND THEIR MELTING POINTS. 



KiDd. 


L™d. 
(Mtlu, 6k° F, 


Tin. 


Biimuil,. 


480: F. 
440°,, 
370- ,. 

203°,, 

I«° „ 

nd nscful 


Plumber's coarse solder - 

,, ordinaij solder 

fine solder - 

Tinman's solder - 

Pewlerer's fine solder ■ 

Very soft solder - | 

Sinclair's palent lesin- \ 
cored solder - ] 


1* 

and3p»ns I 
mercniy J 
The best for 


copper 


8 
olderirg 



Ordinary plumber's solder, net trade price 6d. per lb. ; 
while tinman's solder is 8d. net trade price. 




^^^H 


■ 


HH^^^^^^I 


^H 


I 


^K 


^^^^^^^^M 


lb 








KLUXES FOR BRAZING AND SOLDERING. 


m 




M«iiU, Flujia. 


] 


Ca^t or iusllea))k' iion • ' Ikirax. 












Brass, copper, guonietnl Sal-amnnmiac, chloride of linc, or resin. 






( 1 Chloride of «nc. resin, or Raker's solu- 
Tinnediron - ^ donor Burnley's paste (J-Ib. and I-lb. 
[ lins). 






1 








Zinc . . - . Chloride of line 






Pewter - ■ ■ Gallipoli oil. 






Lead with coarse vjUlet - ' Tallow. 






„ fine solder \ „ - .,„„„, ,:| 
Composition pipe / '**^" "' ^*=" •"'■ 


^ 




See fiaj;es 42.45- 
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DRY GAS METERS. ^^^ 


1 




Sim of Meter. 


Liil Price, 


OffidiJ Siampinc 


s^.,.,. 


1 


Lighis. 


£ '. ± 


. d. 


InchH. 


■ 






1 4 6 


6 


h 






3 


1 10 


6 


I 


^^1 




5 


1 16 6 


6 


i 


^^ 






270 


I 








10 


3 5 


1 


\i 


1 


^m 


30 




I 


^ 


^fe 


50 


6 5 


t 


ii 
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1 


60 

80 


880 


1 


ij 


■ 


■ 1 


■00 1 13 IS 


2 
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WET GAS METERS. 



Size of Meter. 


List Price. 


Official Stamping 
Fee Extra and Net. 


Size of Inles. 


Lights. 

2 

3 


;C s. d. 
I 8 
I 13 6 


& d. 
6 
6 


Inches. 

i 
i 


5 


2 10 


6 


i 


10 


3 >7 


I 


I 


IS 

20 


4 16 6 

5 16 6 


I 
I 


I 


30 
50 


8 18 
13 6 6 


1 

2 


If 


60 
80 


15 II 
18 18 


3 

4 


14 


100 


22 


5 


2 



Discotmt off List Prices, 

2 J per cent, off the Net for cash Monthly. 
Carriage Paid. Five Years* Guarantee. 



Reasonable charge for fixing only gas meters : — 
3 to 10 light, 3s. 20 to 50 light, 4s. 60 to 100 light, 7s. 6d. 



Wages, gasfitter's, per hour 74d. to lod. 
plumber's, ,, 9d. ,, iid. 
mate's ,, 4^. ,, 7d. 



«) 



»» 



The wages and number of hours per day alter according 
to locality, but are generally eight to ten hours a day and 
^y^ or six on Saturdays. 

When estimating work the proportion for materials and 
plant as distinct from labour is important. Allow two-thirds 
and one-third respectively for either plumbing or gas-fitting. 



INDEX. 



N 



Abfllemenl of smells, 113. 
Acelylene, 208, 245, 313. 

,, combustiiin of, 346. 

AdiusUble Biay burners, III, 13;, 

238. 

,, pedestal, 93. 

Advantage of short rods or forks, 

325. 339- 
Advantages of coal gas as a fuel, 79, 
206. 
„ of coal gas Rames, 262. 

,, of cutting B hole in n 

main, 39. 
Advertisement for electricians, 340, 
Advertising lamps for shops, 163. 
Aerorheonieler, 277. 
Aim of gas supply, Ihe, 333. 
Air adjuster, 344. 
„ and gas, muing, 3'S. 353- 
„ supply under control, 343. 
Albo-carbon l%tit, 344. 
Angles of orifices in burners, 229, 

230. 
An^s Smith's method of coaling 

pipes, 37. 
Ansclls gas leak indicator, 379. 
Antique worlc, to bronze, 74. 
Aqua-forlis, 73. 
Arc, gr^unted, 303. 
Architect's scheme developed, 17S. 
Archileclure, sludying, 117. 
Argand burner, 148, 238, 265, 320. 
Argillaceous soil, action on pipes. 



Assembly rooms, lighting, 152. 
Atlantic gas tubing, 324, 
Atmosphere, lo moisten the, 92. 
Atmospheric burner, 152, 
Auer-Bec (Welsbach) system of gas 

lighting, 120, 
Automatic check for burners, 220, 

236. 
Average bfetimc of iron services, 35 



Backnul, 41. 

Bad gas, 3G7. 
,, odours from cooking stoves, 

20S. 
,, smells in a house, 2. 

Badly made connections, 33. 

Balance, governor, 301. 

Bali fuel.V I 

,, and socket joint, 70. 

Banscpl burner, 354. 

,, burner, drawback to, 256. 

Barff-Bower process tot protecting 
pipes, 37. 

Basement, meler-fixing in a, 47. 

Baih water, healing, 377. 

Batswing barners, 331. 

Beech sawdust, use of, 73. 

Beeswax, 74. 

Belt, clay and iron, 37. 

Benches, l^hling, 101. 

Bend ppct, how to, 106. 

Best light emitting mantles, 334. 

Bijou burners, 349, 350, 357, 358. 

Billingsgate burner, 128. 

Blacksmith's shop, fitting up, 105. 

Bladders, 35, 2S. 

Bland ^ regulating nipple, 351. 
,, inveited burners, 351. 1 

„ inverted Bijou burners, 3J7. 

Blocked services, 33, 42. 

Bloomsbury parish lamp, 129. 



Blow-i»pe, 43- 

,, niakingi 44. 

tluaid schools, 179. 
Budkin, 136. 
Boilers of galvwiiscd iron, ii]. 

,, altached lo gas cookers, 113. 
Boiling rings, 219. 
Borax. 53, 107 

Border lights, to construct, 144. 
Bocradiiile's governor, 1S3. 
Boued pipe, 65. 
Boston shade, 182. 
Bollle syphon, 41. 
Bourdon s pressure gnuge, 310. 
Brace-drill, 103. 
Bracket columns, 117, 121. 

„ cotumnsinSt Luke's parish, 

Brackets, ordinsry, 122. 

„ parallel, 104. 

,, position for, G2, 71, 195. 

„ suspension, 194. 

Bradawl, carpenter's, 136. 

Branching tecvices, 110. 

tees, sizes of, 115, 143 
Brass ferrule, 70. 
,, fittings, 72, I 









Bray's burners, 173, 203. 232, 2] 
^38. 3' 3- 
„ canopy gloiie, 273. 
„ new 1907 vertical inv«t 

burner, 348. 
„ 1907 "C" iKirner a 
results, 332. 
Braied joints, 107, 
Bridge wood for gasaliers, 63, 18J 
Bri^s circulator, 3S0. 
British (hcrmul unit. zo6. 
Brock's patent ciiain lot^gs, 14. 



le solut 



B, 74. 



:e-tape tubing, 224. 
Buckets, coloured glass, 137. 
Bundle of rushes, 226. 
Bnnsen principle, 207. 
Burners, 17, 135, 228, 236. 

,, adjustable, 203, 233, 31S 

„ A^nd, 238. 

,, Fansept, 254, 

,. bstswing, 231. 

Billing'* not! -mantle, 241 
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Burners, circular, 312. 

„ Denayrouee. izo, 3S4- 
,, deteaing inferior, 276. 

„ efficiency of gas, 174, 231, 



347- 



fail t< 



"73- 



Sladelmann, Sc 

Lo's., 246. 
fixed at certain anglea, I7i< 
flat-flBine, 1S5, Zi8, 316, 
for gas tires, 85. 
iron, 172, 229, 235. 
noulcs clogging up, 86. 
r^enerative, 241, 312. 
tester and pressure gauge, 

277. 
to clear sill, 173, 247. 
tripod, 195. 

special, 24<;. 
statidnrd bniling, 120. 



Burning off^mantles, 3: 
Buraisbing chain, 73. 
Bushing- piece, IJi. 
Bye -pass cocks, 112, t: 



.83. 



Calcic carbide, 246. 

:ulBling number of lights, 1 

,, size of pipes, 294. 

Caliirific value of coal gas, 2o6, 320. 

Candle power per cubic foot of gas, 

305. 
(Opacity of meters, 5. 
Carbon ns hydrocarbons, 317. 

deposits on gas burners, 247. 
monoxide limit, 207. 
particle theory of illumina- 
tion, 244, 3*4- 
Carbonaceaiu deposit in pipes, 117. 
Carburelted water gas, mHuenee 

of. 325. 
Carter's union valve, 51, 193- '96- 
Carrying capacities of pipes, 296. 
Cast -iron cocks, 144. 

,, pipiSi pnrticular 



ft 

■ 
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Osi-iron services, iQ. 
Caulkine tool, 37. 34. 
Cause of high gas bil!i>, 204. 
Ciu^Dg B pipe to be Iftid without 

consent, iS. 
Ceiling plates, 170. 
Cellar, meter in, 31, 47, 
Centre punch, 107. 
Chain, bumi^ing, 73. 
Chamber healine, 37$. 
Chancel stove, 3iS. 
Chapel lighling, 100. 
Chaises, list of fitting, 387. 
Chimney glasses, 205. 
Chimnevs, combustion gloss rod, 
268. 
„ improved siandard globe, 

269. 
„ Fena bulbed, 169. 

inica, 267. 
„ paCenl premier rod, 268. 
,. the use of glass, 239, 
142, 265. 
China grass, 323. 
Choice of gas-fitlings for saercd 

buildings, 191. 
Church lighting, I9r. 
Churches, numTier of Ughls for, 203. 
Circles, lighling theatre, 145. 
Clay belt, 27. 
Clips, 10 make, 102. 
Cloak-rooms, lights for, 190. 
Cnal z: Gas, 369, 3S6. 
Codac economising burner, 234. 
Co-efficients of en pension of lead 

and iron, 26, 397. 
Coils of lead inpe, 43. 
Coligny-Welsli lamp, 312. 
Collodion, use of, 259. 
Collodionised i>. uncollndionised 

mantles, 323. 
Colour of %ht eniilted bj- mantles, 
262. 
„ of schoolroom walls, iSo. 
,, of wall papers, 71. 
Coloured chimneys, 148, 267, 

,, fires, 138. 
Combination bracket and column, 

r«s, 3[g. 
and ga^ ranges, 



Combustion of gas, complete, 265. 
,. of gfts, incomplete, 229. 

,, of gas, products result- 
iiigirom, 179. 
Common vice-drill, 32. 
Comparative cost of liehling, 205. J 
Comparison in public lighting, 121. ■ 
Comparisons wilh burners an ' 

suits, 320. 
Compo joints, 63, 160. 
„ pipe, uses for, 159. 
|npcE, 302. 



Concentric tuWa, 209. 

Concert rooms, lighting, 141. 

Condensing stoves, 81. 

Conditions of agreement and security 1 

„ of supply by slot meterv I 
3S6. ' 

Conical cap for stove floes, 309. 
Connecting agencies, 38. 

, Pjl*. 33- 



pipe, 42. 
badly made, 33. 
„ for cas fires, 96. 

push on, 225. 
Connector and bye-pass, (14. 
Conilniction of floors aflectii^ gas- I 
tilling, 198. ' 

„ of ring pendants, 105. 

, , of satisiaclon' flue for 

stoves, 20S. 
Consumption of gas by burners, no. 
„ of g»i by Welsbach 

burners, 205. 
Conveclcd heat, 79. 
Conveying gas 10 pnrlnlile liumers, , 

222. 
Cooking stoves, jS, 206. 

,, stoves, difficulty with, 207 
Copper-bit, joints made wilh, 51. ' 
Copper beaters, 213. 
Coral fuel, 87. 
Corona Ughls, 192, 198. 
Correct style of bunsen flume, 358. 
Cosmos gas- fitting, 182. 
Cost of electric installation, 367. 
,, of gas installation, 367, jSfi 
,, ,, lighling, 1S4. 
„ lanng service pipes. 31. 



Counter jeis, 15J. 

,, pillars, 10 fix, 1^4. 
Coupling up meteis for testing, 307. 
Crutch, burner, 147. 
Cubic foot of gas for a penny, 368. 
,, space per head in schools, 179. 
Cup and hall joinli loa, iGi, 167, 

194- 
Culling grooves in joists, 63. 

„ holes in mains, 34, 39. 

„ out a pieee of main pipe, 25. 

,, threads on pipes, 53. 

,, wheeU, 61. 



Dally practice of meter fixing, 49. 
Damage to walls, m. 
Damaging centre-piece, 6E. 
Ilarwin burners, 357-359. 
-Decorative lighting, 153. 
Defective gaspipes, 66, 3S4. 
Etefects in htting wrought' iron 

tubes, to. 
Deflecling fiets on stoves, 208, 
I)enayrou2e burner, 120, 254. 
Dents in lead pipe, 42. 
Deposited carbon on burners, 346, 

247. 
Deposition of water in pipes, 47. 
Depth of pipes underground. 28. 
Detection of gas escapes, 379. 



„ ordinary letter, 134. 
Diamond Jubilee illuminations. 
Diaphragm governors, 109. 



Diet 



oclis, T: 



Diffused light, iXl, 270. 

„ street lighting, 372. 
Dilatation of gas, 306. 
Dimensions oTdry meters, 57, 

of grates, 88. 
Diminishing elbow, 193. 

„ tee- piece. 193. 

Direct heating, 375. 

„• light, t8i. 
Discharge of gas through pipes, 94. 
Distance of lamp columns apart, 
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Distributor, 113, 115, 19Z. 
Double arm brackets, 196. 
„ swing brackets, 100. 
,, swivel, 103. 
Down diaughls, 84, 150, 
,, rods of pendants in a line, 
194. 



Draw furnace, 106. 

Drawback to old form of incandeS' 

cent lighting. 196. 
Dressing-rooms, supply for, 146. 
Dressing tool, 4a, 45. 
Drill, handy, 103. 
Drilling holes in main pipes, 24, 38. 
Drip well, 30. 
Drop pipe, fixing, 69. 
Dry gas meters, particulars of, 398. 
--■fixing. 47. 399. 



Earth, effects on pipes, 35. 

,, kinds of, 35. 
Economic combustion of gas, 265. 
Economical gas cooker, 3iz. 
Economy of gas as a fuel. So. 
Eddying winds affect chimneys, 209 
Edging, method of, 136- 
Effect of half-ctosing air regulator, 
358. 
,, of inverted burner on gas 

consumption. 350. 
„ of quality and pressure, 337, 

333- 
,, of reducing gas and air in 
M etropoUtan Arg.-ind, 331. 
Effective illummaling of shop and 
pavement, 167. 
,, lighting of room, 7:. 
Efficiency of gas burners, 174, 205, 
»3i. 347- . 
,. of rail lighting for shops. 



of Sunlight mantics, 262. 
ofWelsbacli mantles, 247. 
results, 351, 356. 



c ^^^^ 
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Efficient bumeii, 228, 356. 


Fiui^ public lunp frKtenTiavr^^^^H 


siKof Bijou matitlc, 351. 
Egress of gm from burners. 330. 


., raiU in shops, 171. ^^^H 


„ star-liebis, 174- ^^H 


Elbow, burner, 101. 


Flambeaux wilh dates and moltg^^H 


^_ ElboHi, male and femaEe, 14S. 


■J4' ^^^1 


^^L Electric arc repiescntBtion, 354. 


Flame-caps, 283. ^^^H 


^^M sunlight, drawWk to, 150. 


Flame relight, pencils of, 136. ^^^H 


volume, 349. ^^H 


^m Electricity f.gu, 366. 


Mames above horiionlal line, 106. ^^H 


^H EiumcUed copper, zi6. 


Flash-lighU. 144- 1 


^M En>metUne pipes, 171. 


Flat-flame burners, 131, 228. 1 


^M Energy, kinetic, 340. 


„ burnets,aperturesin,l29. 1 


^V „ polenlUl, 340, J46, 348. 


,, burners, classes of, 130. J 


Entering build^gs.'lS.' 




^"^ ^^H 


Escapes of pu. .□, 15,38. 


standard, 31S. ^^H 


EstimBting work, 394- 


Euthermic stove, 83. 


Fletcher's Conaaught range, 310. ^^H 


Everlasline burner, aai. 


gas governor, 177. ^^^H 

laws, 320. ^^H 


Exhaust gauge. 277. 
Expansion of lead, 16, 397. 


Flexible metallic tubing, 225. ^^^H 




metallic tulune, eonoe^^^^^H 


Experimenliwith Wei aliaeh burners. 


^H 


as;- 


tubing. 135, 151, 223, >24-^^^| 


Expand pipes. 64. 


Float governors, 137. ^^^H 


.. pipes, to fix, 160. 


Floor area of schools per head, 18a, ^^^H 




Floors affecting gas-Rtting, 1S9. ^^^H 




Flue damper, 311. ^^^H 


F 


,, for stoves, 208, 315. ^^^H 

test, Z09. ^^H 

Flues, convoluted, S3. ^^^H 


Fall or inclination of services, 33. 


Female lap. 196. 


Fluxes for braiing and solderin^^^^H 


Fendera, curb, 91. 


^^H 


Fire-bars, straight or curved, S^;. 


Fly-Duts, swivel wiih. 103. ^^^H 


Fire-bricks, 85. 


Fog, its effect on light, 163. ^^^H 


Firej, colour^, 13S. 


Folkestone circulator, 3S0. ^^H 


M gas, 78. 


Foot-lights, 147. ^^^H 


Fitting-up a fout-stotey building. 


^^B 




Foot stove, 317. ^^^H 




Force pump, 15. ^^^H 


Fittings, brass, 72, 100. 


Fork, economical length of, 338. ^^^H 


„ coloured, 72, 202. 


for carriage lighting, 310. 


Formula, 297. ^^^H 


,, lobronie, 74. 


Foulis' regenerative gas lire, 92. ^^^^H 


„ to dean old, 72. 


Four groups of schools, 17S. ^^^H 




Four-light pendants, 101, 1S3. ^^^H 


Fixing gas fires, 93. 


Four types of gas fires. 80. ^^^H 


,, gas ranges, 209. 


Fourwar Hltings. 104. ^^^^H 


,, lamp columns, 119. 




„ lamp columns in iWs, ijo. 


Friction in ga^ pipes, 394. ^^^H 


^^_ „ lamp laps, iCS. 


Frog head-irons, 114. ^^H 


^^^ lamp to fascin board, 163. 


Front-door lights, 77- ^^^^M 


^m „ meters in shops. .S6. 


FullfordreBene™tivetamp.a43- ^H 



Galvanising gas pipci, 37. 

Gas as an aidio ventilation, 2S6. 

„ billB not less than 40s., 132. 

„ tiills, to reduce, 174. 

,, burneis, zz8. 

,, consumption indicator, 277. 

,, cooking burners, portable, z I S, 

,, delivered per hour, 295. 

„ distribulinn, u. 

„ escapes, detection of, 179. 

., fires, 78. 

,, finings in a. la^e theatre, 142. 

„ fittings for schools, 178. 

„ fitting for shops, 155. 

„ fittings for workfjhop5, 78. 

„ geysers, 375. 

„ gnit, 3i8. 

,, holders, 10 ft., 307. 

,, joint, patent, 113.214. 

,, lighting, incandescent, 71,248. 

„ by penny -in-thc -slot meter, 369. 

,, radiators, 97. 

„ ranges, itA. 

,, raie, 16. 

,, regulators, 340, 351. 

„ standard for rehearsals, 146. 

„ »npply for dwelling-houses, 58. 

„ supply for public lamps, l66. 

„ testing apjaraliis, jOQ. 

„ testing services, 304. 

,, tubing, Atlantic, 214. 

„ tulnng of various colours, 224. 

I, tubing of various kinds, 213. 

,, V. coal, J69, 386. 
„ II. electndly, 366. 
Gasaliers, poHtion for, 70. 

„ styles and forms of, 72. 

,, supply for, 223. 



ofix, 6 



IS fuel, S> 



ISO. 



,, fuel, advantages of, 206. 

,, fiiel, stoves consuming, 82. 
Gases, obnoiious, 81, 91, 215. 
Gasworks Clauses Act, 1847-71, 16. 
Gauge, pressure, no, 3ot. 
General disliibutor, 113- 
Geyser, 215. 375. _ 
Glass buckets (or illuminations, 137. 



Holophane, 270. 

,, Bray's canopy, 273. 

,, cornel-fitting, 273. 

,, for lanlems, 167. 

,, glass, 269. 

,, opal s(|uat, 272. 

,, prismatic, 271, 

,, reRecling, 182. 

„ wire, 146, tgo. 
Geyser, chaimber healing, 375. 

,. direct heating, 375. 

„ test of, 377. 
Globular Ittmp, 128. 
Glycerine for sliding pendants, 71. 



Gold powd 



s, 75- 



i, 109. 



'■ 177. 183. 236. 
304- 
burners, 109, 236, 317, 
3*0- 
Grafton regulating Argand, 320. 
Grates, dimensions of, 88. 

„ interior and complete gas, 

90. 
„ ordinary, 89. 
Grinding sulphur with chlorate of 

potash, 140. 
Grooved blocks for pipe bending, 

106. 
Ground floor workshops, fitting up. 



Halliday's Clapton gas lamp, 198. 
Handy drill, 103. 

Harcourt'stable photometer fillings, 
5°S- 
„ 10-candle standard, 342. 

Harmful gas in a room, 81. 
Hawkins and Barton's governor 

burner, 203, 237. 
Head -irons, 124. 
Heal absorbed by air. 292. 

„ absorlcd by walls, 292. 

,, convecteH. 79. 

„ radiant. 78. 

,, unit, 206. 



I IcaleiE, 



H3- 



' i«pid wwcr" ii4> 2i6. 375- 

llealine latgr rooms, 79, 292. 

„ surface for gas sieves, 81. 

„ vnlue of gas, 343. 

„ value of Londan gas, 206. 

„ voloe per cubic fool, 320, 
337. 34>. 370, 378. 

,, vessels, zoo. 

„ BDii ventilation, 291. 
Hcieht of ootBide shop lamps, 164- 

„ of schooliooms, 179. 

,, 10 fix gas brackets, 71 
■* ;, 70- 



I9S- 



iligh class cookers, »13. 
,, power lumps, I3i. 
„ pressure eas for incaitdcscenl 

lighting, 3$!. 
„ pressure plants, 382. 
,, pressure systems, 338, 329, 



Holes in pipes, lo punch, 
Holophanc globes, 270. 
Hooks to hold pipes, 63. 
Hw-air stoves, 79. 
Hot burners, effect on 1 

sumption, 344. 348. 
1 lours of work for gaantler: 

,, in skeleton condiiioi 
1 low lo bend pipes. 106. 
,, to make blow-p' 



136- 



:r infe. }• 



Hydraulic join! . .. 
Hydrogen Rame lesl. zSz. 
Hygienic liehl, 288. 



IlIuminBling burner efficiency, 12S. 

consiituentsingss,3i7. 

,, gu, to burn, 207, 266. 

., power of gas, 2z8. 266, 

Illumination devices, 133. 

„ for places of worship, 

19'- 
Illuminations across roads. 13IJ. 
Impure gas, 2. 
Imiiutilies added to ait by artilicial 

lighting, 386. 
/licandescfTll bracket light, 196. 



Incundesccnt bttmcr maintenance, 
383, 392. 
,, burners, 2S3-^S8- 

fires. 82. 
„ flat - fiaroe lighting, 

316. 
,, gas liglHing. 72. 120, 

183, 248. 
,. gas light pendants, 
186, 201. 
lighl. solid-cone, 263, 
Inclination of service pipe, 34. 
Incomplete combustion, 81, 190. 

2S6. 
Increase of pressure, 94. 
Inden, how to read meter, 394. 
Indiarubbcr cloth bags, 24, 25. 

,, tubing, unsalisfaclnry, 
145- 
Indicator, gas leak, 279. 
Inflanimabfe gas detector, 382. 
Injector action of the gas. 342, 346- 
,, effect of ihegascurrent, 339. 
Inside lighting of shop windows, 1 57. 
Inspection pieces in floor, 63. 
Inspector's report, 8. 
Interchangeable lamp tops. 169. 
Interior gas grates, complete, 90, 
Internally heated smoothing iron, 



Inverted burner economises gas, 3sa 
„ burner for draughty courts 
and passages, 360. 
burners for street bghiing. 



37a 
., gas burner lighting, 338. 
Iron band for main pipes. 27, 
,. burners, no, 172, 219, ajj 
.. burnishing, 73. 
„ [Mpes, where tii use, 98. 
Itrcgulat curves in pipes, 42. 
Issue of gas from burners, 229. 



Jamb rail for shops, 169. 
Jeweller's shop lighting, 156. 
Joints, how 10 mAe lead, 27-34. 

,, in composition ppe, 64. 

,, tinned. 53. 



Jumping lights. 



SO- 

1 



^^I^^^B~^| 


^^H 


K 


Lever board, 146, 1S2. ^^| 




cocks, 125, 14S, 194- ^^M 


Keep burners uut ofiiighl. 162. 


Life of Welsbach mantle, 260. '^H 


Kensingion lamp, 128. 
Khoma eas-atc luinp, 362. 
Kinds ofsoa, 3J. 


Lighl, direct, 157. '^H 


impedes the vi»on, 191. ^^^H 


per cubic foot of gas burned, ^^^M 


Kinelic energy, 340. 


^H 


King's gauge. 301. 


reflected. 157. ^^H 


Kingston lamp, 137. 
KinSingofpipts, S'- 


Lighiiog a cased-in window, 160. ^^^H 


tiack in bunsen tube, 340, ^^^H 


„ of pipes, 10 prevent, 106. 


342, 37^- ^^H 




ficUl light, 368. ^^H 


L 


of chapels. 300, 102. ^^^H 




of churches. 191. ^^^1 


Labelline services, 152. 


of switch gas, 373. ^^H 


Lacquer, bronze, 74- 


of workshops, 3S1. ^^M 


,, green bronze, 74. 


a com exchange. 110. ^^H 


,, properties of good, 75. 


^H 


„ to remove old, 72. 


railway carriages. 309. ^^H 


Lacquers, various, 76. 
Laddiw mantle, 354. 


railway signals, 314. ^^^M 


retail shops, ijj. ^^H 
schools, 180, lS6. ^^M 


Lamp cradle, 114. 


,/Colman street. .27. 


shop windows, 157. ^^^H 


,, column made of shaft and 


Lighrs in theatres, controlling, 141. ^^^M 


base, 119. 


„ suitable for school or hall, ^^H 


,. columns. 117. 


^H 


,, for railway carriages, 312. 


Umit 10 ihe supply, 13a. ^H 


;; C"^w".\2i. 


.^cation of pulpit lights, 192, 197. ^^H 


joop-service, 99. ^^^1 




Look oven, 119. ^^H 


„ posts, 118. 


Lop-sided threads, 67. ^^M 


1, posts, fixing, iig. 


Loss of lighl through fi%, 262. ^^^1 


„ pultyless. 127, 


Lovi estimate, jS. ^^^1 
,, pressure gas, jS. ^^H 
Luminosity of a gas llanic, cause of, ^^^H 


Large services, 31. 


Law atTecting gas supply. 16. 


244. 324- ^H 


„ ofChailes, 2S9. 




1. of diffusion of gases. 2S0. 




Lead jointing, plumbers', 43, 397. 
„ joims, 56,396. , 
,, joints, influence of tempera- 


M 


Machines, gas- fittings [or, 102. 


ture on, 26, 397. 


Main cock, 41.133. 


„ pipe, coil of, 43. 395. 




„ services, running, 42, 44> J2. 
Leakage of gas, 10. 1* 38, 4°. S3- 


,, service pipes, 9. 

,, ihoroughlares, IJghiing. ui. 


Leaky taps, 65. 




383. 392- 


„ hose, 145. 


ofmantles- 


„ washers, use of. 44, 52. 54. 


church, 393. 


Leiters, ordinary hlnck and Roman, 


private, 392. 


134- 


public, 392. 


Levelling bench, 28. 


„ shops, 392. 







^^V 408 INDEX. ^^^H 


^H Making l«d juinu, J4. 3»6. 


Metered and unmetered lamps, ai. V 


^^H joiDtswiiholdlesilpipe, 45. 


Meters, bye-pass connection of, 56. ■ 


^^^M Male bnss knee buiDci sockeu, 


fixed by brick rooms, 142- 1 


^■^ loS. 






in »inierr48. ^^M 


Huiles, Bljoa. jji. 


Method of lighting interior of shop^^^H 


cwncr. 3S3. 


173- .^^^H 


collon, 313. 


Methods of protecting services, J^^^^^H 

38- ;^^H 


„ durabiiily of, 324- 


d uplen and singk threaded , 


of temporarily closili|^^^^^H 


3*4- 




effieiencjofSunlieht, 263. 


Mica chimneys, 267. ^^^^1 


1 „ efficient siK of inveried, 


Micrometer Up, 301. ^^^^| 


^ 3SI- 


Milk-while eye screens, 1S6. ^^^M 


^^ inSueoce of the kind of 


Millard's portable vice. 130. ^^^H 


^^H mstciULl in, 330. 


Millboard, 54, 142. ^^^^M 


^m ,. la^.. 363- 


Miller's patent lackel-die stock, i^J^^^^M 


^H life of, 313, 3ZS. 


Mixing gas and air, 207. ^^^^^H 
Mode of laying pipes, 19, 29, ^^^^1 


^H life of Welslmch. 260. 


^m looping of, 325- 


Model gas range, 211. ^^^^1 


^H Mi Justice Wills 00, z6l. 

^^f graduated tneshwoik of, 


,, plan of running pipes. 20t. ^^^^1 
Moist atmosphere, 92. ^^^^1 


^ 3*5- 


Molten lead, how to pour, 27. ^^^^1 


1 „ ramie silk, 333. 




results, 330. 


Most light from gas coi]sumed..^^H 


lods 01 forks, 328, 319. 




,, soft, 311. 


Moths are dangerous, 1 j6. ^^^^| 


^m Sunlight, 361. 


Movable lights. 151. ^^^H 


^^h teitoie of the meihworlt 




^H of. 329- 


153. ^^H 


^^^P various, and tests. 336. 




^M Veritas, 357. 




„ Voelkct, »63. 


^^1 


(Wclsboch) preparation 




of. 258. 


Naphey ur Dolan burner, 247. ^^^^M 
Naphthalene deposits, 46, 126. ^^^M 


Materials of which 10 make burners. 


229. 


troubles, ^^^^1 




Nasty smells from cooking stovev^^^^l 


Meaning of word sticel, 16. 


^^H 


Mediaeval glass, 149, 


Nickel gauie for gas burners, 220. ^^^^1 


Mercurial governors, log. 304. 


Nico Bijou burner, 35a ^^^^1 


Mesh net, 149. 


„ 3 foot burner, 348, ^^^H 


Metallic fleiLble !"*■- -24. 


Nipplc^piece, 222. ^^^H 


Meter fixed away ..^..t main build- 


Non-condensing stoves, 8z. ^^H 
Non-luminous Same, 207, 239. ^^^^H 


ing, 182. 


„ fixing, 47. 




„ fixing in chuiches, 102. 




„ indea, how to read, 394. 


204. ^^^^H 


„ pUers, 226. 

,, tiluation for, 31, 47. 


Notice, let^h of, prior to itmoviaQE^^^^H 


„ testing, 306. 


N^'^b^'rof lights and fires to supplf^^^H 






1 „ unions. 49, 


oflights for chapels, 303. ^^^H 



Objections lo pilUi lights, 199. 
Obnoxious gases, 92, 31 j. 

Obstacles in the Hay uf gas pipes, 

Ohien's lever cock, 126. 
Oil gas, 309, 346, 368. 

„ gas burner, 312, 313. 
Old pipe lead. 45. 
One cubic rout measure, 206. 

„ supply of ait, 31;. 
OpBl globe arrests tight, 355. 

,, squat globe, 172. 
Open joint, 34. 

,, rood, lo guarii, 17. 
Orders of architecture, 117. 
Ordinary Hie grate, to close, 83. 

,, letter devices, 134. 
Oudteyprocessof colouring columns, 



Oven, loose, 21 g. 

Overhead lights, position of, 105. 

,, lights, shadows from, 105. 
Overheating the inverted burner. 



Paint mixture for pipes, 4, 54, 67. 
Paper templet. S9. 
Parallel bracket, 104, l$6. 
Particulars of block tin tubing, 396 
cast-iron pipe, 35. 
„ composition gas tub. 

"B. 395 
Pass meter, 153, 157, 2it. 
Patterns of columns, 116. 
Pavements, lamp columns on, I [7. 
Peebles' governor burners, 103, 337. 
Pendant Tigb ting. 362, 365 
Pendaals, Toar-liglit, 101, 1S3. 
,, ring, 105. 

six-light, 105, 173- 
„ swan -necked, 167. 

',', tofix, 63, 71. 188. 
Pennyworth of electricity, 369. 
„ of gas, 36S. 



346. 



Perfect combustion of coal gas, 215, 

249. 
Photometers, 30a 

Physical function of 
Pilot lights, 144, 214- 
Pillar lights, 19^, 200. 

,, lights, objections lo, 199. 
Pillars fined on pews, 192, 200. 
Pin-hole jets, price per 100, 131. 
Pintsch gas, 309. 

,, cutter, 60. 
Pipes, delivering capacity of, 294. 

„ defects in, 66. 3S4. 

,, enamelled, 171. 

,, filled with sand, J06. 

„ for underground, 9. 

,, furred up, 217. 

,, in plaster, 6(. 

,, Mannesmann steel, 385. 

,, painted, 18S. 

„ sizes of, 6. 

„ to test, 7. 66. 
Pitching irons for lamp-posts, 124. 
Plottii^ out work, 142. 
Plugs for main pipes, iron or wood, 

Plumber's bent boll, 65. 
„ lead joint, 43. 
Pneumatic flash torch, 371. 
switch, 355, 373. 
Point of ignition, 304. 
Polytechnics, 178. 

Poor town's gas, 3:7. ] 

Pope's pressure Eiuge, po. 
Porcelain enamelled boiluig burner, ' 

Portable gas cooking burners, 218, 

, pressure giiuge, 376. 
, rail for snops, 171. 
., tube vice, 59, 
Position for gasaliers, 70. 

„ for meter in a theatre, 143. 
„ for overhead lights, :os. 
., for pendants, 61, 71. 
, for pendants in chapel, 304. 
, for pendants in churches, 
194- 




^n ^^^^^^^H 
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^M Podlion of l^u m ichooU, 183. 

^^M "f (opply for gM fire*, 95- 
^H FiAenluU enngr of gia, ip). HA, 

^M Powden, gold uul broiuc. 73- 


^^^H 


of gas delivered li>* pipo^^^^l 
295-^7- j^^H 




^M Prectaiion wbcn canine "cneh. 


^^1 


lUJianl ^^^H 


I'rcMiue-iii, s]iUiD of lighting by, 


Radialing sicnes, Sj. ^^^^H 


3i4- 


RwUalors, 97. ^^^H 


rresmre al poinl oF ignition, 108, 


Rail brackets, cun^, t7a ^^^H 


a30,233- 


cubiccapacilyofihop, 171. ^^^H 
in shops, 10 fii. 170, [71. ^^^H 


^_ effecuve, 339. 


H cfEdenl,3i7- 


„ lights m shop windows, 170. ^^^H 


^H EBuge, 110,173,301,310. 


„ supports, 170. ^^H 


^B ■• P?g«. portable, 176. 


Railway oniHge lighting, 309. ^^H 


^F influence of, 316. 


,. signal Ikbling. 3M- ^^M 


^~ ,. in Ihi. per square inch. 




346. 


Ksniie grass, 313. ^^^H 


., miiDtln .uiuble for ordi- 


Ranges, Connaugbt, 210. ^^M 


nwy Md high. 3J6. 


„ Holbom, III. ^^M 


Dccesaly for r^ulai, 94, 


model, ^^H 




Kapd water heater, 214, 3i6. ^^^1 


,. ofgu tor lighting purposes, 
S8, 174, 230. 


Redoes for making oAoMnd lires, ^^H 

Reducing tee-piece, 99- ^^H 
Reflected light from walls (80, ^^1 


of gas for stoves, jS. 94. 


Prevent ga.* escaping, 1$. 


Primary supply of air for stoves. 


^^m 


209. 


Reflecting cluster, t6i. ^^^H 


I'nsmatic globes, 371. 


globes, 1S2, ^^H 


Private illuminalions, 131. 


pendants, 1 85. ^^^1 


Producer gas, 307. 


shop bunp, 163. ^^^1 


Products of comlnutiun of gas, 179, 


Reflector, circtilar opal, 159- ^^^H 


M7, ai5, a86. 


porcelain, 149. ^^H 


Promenades, lamps for. :J7. 


pyramid showcase, 161. ^^^M 


I'ropcriy-room, supply for, 146. 


round and square glasc, ^^^H 


Proportioning pipes, 58. 


^^H 




stores. So. ^^^B 


lights, 147. 


white paper, 274- ^^H 


Protection of pi pes, 36-3B. 


Reflectors, 273' ^^B 


Provisional increase m sin of pipe. 


Refractory fuel stoves, 82. ^^H 
Refuges, 128. ^H 




,, lamp lever cocks, 125. 


gas fires, 93. ^^H 


^^ „ lamp service, 10, 31. 


gas lamps, 173. ^^^M 


^H lamp, supply of ga( to, 30. 
^B „ street liehling, 116. 
^^1 Puffit of down Jrsuglii, log. 


Rt^ulating burners. 335. ^^^H 


pressure in Ui^e build- ^^^H 
ing. III, 17^: ^^M 


^^H Pulpit lighting, 191, 11)6. 


gas, 340, 351. ^^H 


^H I'unch'luilcs in pipe, 136. 


nozxle, 340, 351, 352. ^^H 


^H Purely Incidental diniculii», 1 to. 


Regulator, double check gas, 176- ^^^H 
SlatorandWat1[ins',t76. ^^H 


^B Puttyleu lamiH, 137. 




Repairing 
Rcquircmt 

Resin, 52. 
Resuits of 



! of (he Educational 



jr^ 



I, of gas and air mixing prior 

to combustion, 3371 3S3> 

Reiardaiion of gas due to skin 

friction, 295. 
Retarding the evaporation of water, 

7'- 

Richmond's tap for gas fires, 96. 

Rimer taps, 34, 103. 

Ring pendant, to make, los- 

Rising main, 110. 

Roof, light reflected from, iSS. 

Roofs, kiod of, 1S6. 

Rubber tubing, thick-walied, 217. 

Rule for lighting churches, 203. 

,, for lighting schools. iSo, 185, 
Rules. 3, 8, iSo. 296, 397. 
Rund automatic water heater, 379. 
Running a finished house with pipes, 
S8- 



leadst 






Saddle-socket, 33, 

Safeguard against escape of gas, 2I 

Safety Butisen burners, 113. 

Sales of Gas Act, 308. 

Saline atmosphere, 37. 

Saws, 226. 

Schools, kind of, 178. 

Screw-threads of pipes, 9, 53. 

Sealing gai taps, 133. 

Sectional lamp columns, 1 19. 

Self- intensifying system, 3S1. 

Self-luminous names, 322 

Separate services from the main, 13; 

Service cleanser, 15. 

,, kid, particulars of, 390. 



Service pipe troubles in lummecand 
winter, 47, 126. 
,, gas testing, 304. 
Services, blockeo or stopped, 33, 
46.48- 
,, gas supply for, 3a 
,, methods of protecting, 36. 
sire of, 32, 9S. 
.Setting in a pipe, 323. 
Shades and eye screens, 20Z. 
Shamrock and thistle, with dates, 

Shifting longs, Clark's patent, 225. 
Simmance's down - draught per- 

ventor, B5. 
Six-light pendants, 105. 
Six sets of wing lights, 147, 
SiiC of supply pipe for stoves, 39. 
Sizes of artistic gas grates, 91. 

„ of gas burners, 231. 

„ of meter connections, 5, 50. 

„ ofmeters, 5, 50, 57. 

,, of pipes. 6, 91. 
Skeleton condition of a house, 58, 

"55- 
Sky borders, 145. 
Slag-wool or silicate, use of, 212. 
Slit gas burners, 232, 235. 
Slot burners, 319. 

,, meter Ibi the poorest home, 
369, 3S8- 
Slow combustion burners, 337. 
Smoke consumers, 161. 
Smoothing iron, internally healed, 

Soapstone, jfi. 
Soapy-water lubricant, 10. 
" Soft" mantles, 322. 
Solder, hard, 397. 

„ requiredfot wiped joint, 396. 
,, soft, 397- 
Soldered joint, 51. 
Solid'Cone incandescent light, 263. 
Somiee- Greyson apparatus, 352, 

315- 
Sparks, to prevent, 25. 
Special tcc-pieee, 114. 
Specific gravity of gas, 397. 
Standara burner, 320, 332. 

,, lights. 19S. 

., lights, pattern of, 199, 
Staodpipe, 123, 13a 

„ gBlvanised iron, 134. 



^ 

J 




SUDdpipe, lead, 123. 






137, 153- "73. 34». 



344. 370. 

„ lights. 174, 203. 
Station lights, 14G. 
Steatite bumen, 235. 
Steel bumisher, 73. 

„ pipes, 385. 
Slock and dies, small hand, [3, 216. 
Stopped slandpipe, 125. 
Stoves, gas. So, 317. 
Sirache fuel burner, 337. 
Straight -threaded tees, 1:4. 
Stiect lamp, 37a 

„ cleaning and tnaintaining, 



372- 

lighting 




116. 342,370- 

String coursing, 137. 
Stuliing-bDX foi pendants, 71. 
Subsoils, the effect on pipes of, 36. 
Sugg'i diaphragm bumeis, 23S. 

„ Winsorburner, 235. 
Sunlight manlle, 248, 261. 
Supp^ for public lamps, 30. 
„ fat wall brackets, 198. 
„ pipe foi gasatieis, 68. 
Supplies, nnuich, no. 

,, for boxes and Sunlight 
burner, 149. 
Supporting rails in shops, 170. 
Suspension bracket, 194. 
Swing joint, 222. 

Switch, electric, and lumblei, 374. 
,, pneumatic, 373. 
„ '■ Norwich, 374. 
Switching gas on and ofT, 149. 
Swivel cock, 102. 
Swivels, 101, 16S. 
Syphon, bottle, 41, 99, 123. 



Talc coronet for chimney, i6j 
Tallow, uses for, 40, 50, 65. 
Tan-pin, 43, 51, 326. 
Tap. female, 196. 
Tapping holes in mains, 24. 
Taps for gas fires, 96. 
Tarred yarn, z6. 34. 
Tec-joint in compo, 63. 



Tee-piece, main, 32. 

,1 reducing, 193. 
Tees, steam and hot-water brai 

ing, US- 
Telegraph post, vice fixed to, 1; 
TelcscofMc tubes, 70. 
Tempi-rature of cellars, 47. 
Tenant's fixtures, no. 
Test the efficiency ofHiies, 209. 
Testing appaialus, 300. 
„ gas pipes, 7. 
„ meters, 56. 
Tests, incandescent burner, 356, 
2S7- 
,, of adjustable burners, 234- 
„ with chimneys, 158. 
Theatres and places of c ' 



Theory of mantle lighting, 360 
Thoroughfares, comers of, 127. 
„ to light, 116, 1 

Three-wheel pipe culler, 60. 



18. 

Tinning a joint, 53. 
Tin pipe, 160- 
To clean gasaliers, 73. 
„ clean old fittings, 72. 

efficient light cheaply, I 



ch- ] 

4 



,, guard against light 
„ reduce gas bills, 174- 
„ lest a system of pipes, 66. 
Tongs, gas, 13. 
Too5 and thdr uses, 9. 
„ lor stove work, 32;. 
„ required when fining stoves, 

,, required when laying pi pes, 34. 
Torch, lamplighter's, 127, 371. 
Town halls lighting, 153. 
Transformation scenes. 146. 
Transparencies, illumination, 134. 
Tiiple lever cock, tag. 
Tripod burners, igj. 
Trough for services, 37, 150. 
Tubes, c 



4 



,, speaking. 324. 
Tulnng, flexible, 135, 233. 
„ liable to kink- 224. 



^HU^^I -1 


'- 




' J 


1 


4.3 ^g 




Two methods of lightine shops, 

159- 
Tye-joml, 45. 


H 




Wages, gasfitters and mares, 399, ^^^| 




Types o( boUing rings, 2 Jo. 


Water, bath, 377. ^^M 




,, ofgBS tires, 84. 


boiling, 37S. ^^H 
circulator, 380. ^^^H 




u 


.. gas, efficiency of, 337. ^^M 
„ Reater, automatic, 379- ^^M 






Underground pipes. 9. 


Wall brackets, I2i, 198. ^^1 




Undertakers, meaning of ihe word. 


brackets are troublesome. 121. ^^^^| 




16. 


„ brackets, supply for, 198. ^^H 




Unfriclionised gis, 304. 


,. papers, colour of. 71. ^^^1 




Uniformity of meter unions, 50. 


Walls, colour of schoolroom, tSo. ^^1 




Union -jet burners. 330-233. 


damage to, 122. ^^H 






^^1 




5}.sleni, 33J. 


Warming bedrooms, 91. ^^H 




Umvctsal swivel. 103. 


large areas, 21S. ^^^^| 




swivel with fly-nuis, 103, 


Waste heat, to recover, 212. ^^H 




Updraught ia range flues, no. 


Water heaters, 206, 214. 216. ^^^| 




Upright back witii single swing. 


., pipes, 30. ^^H 




161. 


„ slide pendants. 70. ^^H 




Use of large-iiwd pipes, 70. 


Way to keep mala alive with gas, ^^^H 




„ of mica coronet on glass chim. 


35' ^^1 




ney. .6.. 


Wellington street lighting, izo. ^^^^| 




,, of mirrored glass. 64. 


Welsbach burner experiments, 257. ^^^^| 




Uses for tallow, 40, sa 


"C"bumer.250. ^^M 






gas lighting in churches, ^^^1 




192. 


Kem burner, 351. 1 




V 


claimed, 252. 
light V. gas tight in fog. 




Valve, Carter's, 193. 




Vaporising pan, 79. 


362. 




Vttiuhall lamp, 128. 


light V. Sunlight, 262. 




Velodlj of gas in pipes, 294. 


mantle, 24S. 259. 




„ of gaseous mixture, im- 


Wet gas meter, particolaia of, 399, 




porlanee of, 336. 343. 


„ meter fixing, 47- 




VenUlaiii^ light. 161,290. 






Ventilalinn, artificial, 290- 






,. natural, 289. 


WhUtling burners, 233. 






White enamelled crown pUle. 213. 




,, of theatres, 150, 390. 


Whiting and tallow mixture. 145. 




., principles of, 291, 


Whitworth's standard threads, 50. 




Ventilators, blct, 209. 


Width of pavements, 117. 




Veritas gas arc lantern, 167. 


Wilson's inverted burner. 360. 




inverted burner, 357. 


Wind, gusts of, 209. 1 




Vice, 226. 


Winds, eddying, 209. ^^J 




„ drill, common, 3a- 


Wing, beck. too. ^^H 




Victoria lamp, I2g. 






Vitiation of air of gas-lii rooms, 287, 


147. ^^M 




291. 


W nsur gas burner, 235. ^^^H 




Volumes of air required to complete 


Wpedjoi<,t.45.396. ^^M 




combustion, 307. 


W re globes. 146, ^^H 



WifeUMptd, nS. 
Vooi paiat, 39. 
Woodes pubcM, <,, 

t^wpliicat. 
Wool ikg, 3IS. 
Work, etdBwiioK. 399. 
Werknxm, li^dng, 1 j6> 
Workihop Gttingt, 113. 
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StiiduutB niid I'rai^tkal Men. ISy (Jbarlgb F. Mitchell, 
ftMiuted li^ liiioittiB A. MncHKLL. 1'akt I'.^Aovanced abd 
HoKouKM CouRsas, Coutainiug 800 pp. of Text, with 730 
lUuBtrations, fully dimensioned, many being full-page or double 
plates, with construe lion al details. Crown Svo, cloth, 5<. 6d. 

" Hr. tlllchill'i Iwu bnuki lurin unquHtJonnbljr Iba ban guld* Co ill u<« nKchinml 
put or BrobltecluR wblcli moy itudsDI can obUio mt Itas TTnenl, moment. Id Tut. lo fu 
M It Is paialble (nr naj Due lo (urniille I ttOttteUiiJ trutiH on bnlldlnK coDetnii.-tloD, Ur. 

BRICKWORK AND MASONRY. A Practical Text-book 
for Stiidenbi and those engaged in tlie Design and Execution 
of Hrriictiirca in Britk aud Stone. By Charlks F. Uitchkli. 
and Ueorqe A. Mitchbll. Being a thoroughly reviaed and 
remodelled edition of the chapters on these subjects from the 
Authors' " Klementary " and "Advanced Building Construc- 
tion," with special ailditional chapters and new lllusti-ations. 
400 pp., with about 600 illuBtratious. Crown Svo, cloth, 5(. 

weii lilnilntecl. (iiduiuirb biu ■ i^Uni'I s|^en of iiHfulDeni."— rut Dkldbr. 

FORTY PLATES ON BUILDING CONSTRUCTION. 

— lucludiug Brickwork, Masonry, Carpentiy, Joinery, Plumb- 
ing, Constructional Ironwork, ikc, Ac. By C. F. Mitchbll. 
Kevised by Technical Teachers al the Polytechnic Institute. 
The size of each Plate is 20 in. by 12 in. Price, in sheets, 
B*. 0(/. Or bound in cloth, 10s, Gd. 
DRY ROT IN TIMBER. By W. H. Bidlaki, A. R.LB.A. 
With numeroufl Di&grtitna. Svo, cloth, 1». Gd. 



-4n riithaji A'rtic and Up-to-Dale Trcatite, <oiUaiiii,ig Iht rctidU of a Uniqut 
Practiral EijifHence 0/ T-cenltj-fiee Years. 

MODERN PRACTICAL CARPENTRY. By George 
Eu.ia, Author of "Modem Practical Joinery," Ac. Containing 
a full description of the methods of (.'ons true ting and Erecting 
Koofit, Floors, Partition a, Scaffold iu)i;, 1:? boring. Centering, 
Stands and Stuges, Coffer Dams, Foundation)!, Bridges, Gates, 
Tunnels, EsoavatioiiB, Wood and Half-Timber Honses, and 
various Structural Details ; together with new and simple 
methods of Finding the Bevels in Koofs, Setting Out Domes, 
Steeples, ko. ; the Uses of the Steel Square ; Notes on the 
Woods used ; and a Glossary of Terms. 450 pages, with 
1,100 clear and practical Illustnitiona. Large Svo, cloth, 
\'ii. Gd. net. 

"A huidADme uid mbstuitul voIqdh. The prajnt hsa bHn mil c«nipd ouC It 
euxla dwIt all in itIcomillelenBV."— rAi CarpaUr ani BuUdrr. 

'■The book ill full of aound pnctiul anOtr. It it protuselj iltiBtr«t«l wllh tha 
E^lrarcAt uf Hoe dmwm^ nod iib[»b)ffnLphfl, not TPfTD xkrtDniH. but worldnif dmringft of 
die lUffJunt povdblo vhJdp. Anvfrtic t^imfiviited iirith an uduhuhJ diffldulty would aIdiovC 
«udy Hod !ii 'tiilulion ^iranrbere In Ibe volume."— ^'tr tTiiiaii; AVici. 

MODERN PRACTICAL JOINERY. A Guide to the 
Preparation of all kinds of House Joinery, Bank, Office, 
Church, Museum and Shop-fittings, Air-tight Cases, and 
Shaped Work, with a full description of Hand-tools and their 
uses, Workshop Practice, Fittings and Appliances, also 
Directions for Fixing, the Setting-out of Rods, Heading of 
Plans, and Preparation of Working Drawings, Notes on 
Timber, and a Glossary of Terms, <I:c. By Gbuhob Ellis, 
Author of " Modern Practical Carpentry." Containing 
380 pages, with 1,000 practical II lustrations. Large 8vo, 
cloth, 12(. Gd. net. 

" in this ftxcallflot vork the matnie fnifU of the Drflt-tiand Drictlcal exwripDca nf u 
BKC«pUoullT ikiLfiil ind ln1«Ulgiiiit 

telentud lodngtry —■•'-—-■ 

•hip."— DulWlne * 

PLASTERING -PLAIN AND DECORATIVE. A 

Practical Treatise on the Art and Craft of Plastering and 
Modelling. Including full descriptions of the various Tools, 
Materials, Processes, and Appliances employed, and chapters 
on Concrete Work, both plain and reinforced. By Wiluam 
Millar. Containing 600 pp. Illustrated by 53 full-page 
Plates, and about 500 smaller Diagrams in the Text. 3rd 
Edition, Itevised and Enlarged. Thick 4to, cloth, 18». net. 

" ' Miliar on PliMerlng ' mtj be eipcctfd lo be the atudurd autlioritj' on the labieet 

for lOsBir yesn to conw, nod we nongnMxtt the unlhoi im h — '■ — '-" — -'■ - ' ■— 

bla ccefl *■ *U1 DUnned hin lumu vrlth \t u SA!CUbft!u^:j k 
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FBOTXSeOR BAHIBTEB ?LSTCHKR'B VALUABIE TKZT-BOOU FOB 

ASCHITECTB AND 8UBVET0KS. 

Arratuitd <n T,ihulatt<l Fomi and fiiUy indatd f,fr ri.idy nftrenct. 

QUANTITIES. A Text-Book esplaiiatory of the best methods 
adopted iu the lueaaurement of builders' work. Seveoth 
Edition, revised and enlarged by H. Phii.i.ips Fletchbr, 
F.K.I.B.A., F.S.I. With special ohftpters on Cubing, Priced 
Schedules, Grouping, the Law, iiC, and a typical example 
of the complete T&king-off, Abstracting, and Billing in all 
Trades. Containing 460 pages; with 82 Illustrations. Crown 
8vo, cloth, 7*. 6rf. 
Tbb most Cohplrtk, Concise, and Hamit Work as thb Subject. 

" It i< no doubt tht bMt work OB th« >nl(j6et eiUnl."— n< ftiidfcr. 
•TBiy uiSltwliinil or mirvBjring •tiiiloiit."— TiW BuOMiii Nim. 

mikea 11 otio ni Uiti oinul ounplxM worki upnn Ulc lutjeet."- TV fiuifilir'i Jouml. 
gonerally."— rVt /JHnryar. 

DILAPIDATIONS. A text-book on tlie Law and Pruetice of. 
With the various Acta relating thereto, and special chapters 
on Ecclesiastical Dilapidations and on Fixtures. ISixlh Edition, 
revised and remodelled, with recent Legu,! Cases and Acts, by 
Banistkji F. Fi.KTCHKR. F.K.I.B.A., F.S.J., and H. Philups 
FLfficHBii, F.H.I, B, A., F.S.I. , Barristerat-Ijiw, Crown 8vo, 
cloth, 69. 6</. 

LIGHT AND AIR. With Methods of Estimating Injnriea, &c. 
Fourth Edition, revised and enlarged by Banister F. 
FLRTCHEiiand H. Phillips Fletcher. With full Reports and 
Digests of Ruling CasL's, and 27 Coloured Diagrams, Ac. 
Crown 8vo, cloth, 6). Bii. 

•• Bt nir the moat noipliite ind pncttul tsit-bonk wr hive Hun. [n It nil] be tonad 
the creun at ill the legal denoltton* iiiil dsciilona."— Buildinf Kiuu. 

VALUATIONS AND COMPENSATIONS. A Test-Book 

on the Practice of Valuing Property, and the Law of Com- 
pensations in relation thereto. Third Edition, rewritten 
* and enlarged by Banister F. Fletcher and H. Pmu-ipa 
Flbtchkh, with Appendices of Forma, Ac, and many new 
Valuation Tables. Crown 8vo, eloth, 6«. 6d. 

ARBITRATIONS. Third Edition, revised and largely re- 
written, by Banister F. Fletcher and H. Phillips Fletcher. 
With references to the chief governing cases, and an Appendix 
of Forma, Statutes, Rules, Jic. Crown Svo. cloth, gilt, 5i. 6d. 

tiiM well written uid nviscA u mnV.u^nE toiLV.\l «, •in:'ji& Xm vioible to 




PBorsssoa babibteb fletcheb's valuable text-books job 

ABCHITECTS AND BDBVETOBB— <',>»^inNriJ. 

THE LONDON BUILDING ACTS, 1894-1905. A 

TeiUBook on the Lnw relating tu Building in the Metropolis. 
Containing the Acts, in ej:Cerno, together with the unrepealed 
Sections of &11 other Acts aflectiug building, the latest Rye- 
Laws and Regulations, Notes on the Acts and abstracts of 
the latest decisions and cases. Foukth Edition, thoroughly 
revised by Bathsteb F. Flhtchrk, F.R.I.B.A., F.S.I. , and 
H. Phillips Fujtchbr, F.R.I. B.A., F.S.I. , Barrister-at-Law. 
With 33 Coloured Plates, showing the thickness of walls, 
plans of chimneys, itc. Crown 8vo, cloth, 6«. 6d, 

" lILuBiratsiI by > lerlcB or inmliublc oolaurarl pUta. ihoirlDg clwly thg iDeuIng or 

CONDITIONS OF CONTRACT relating to Building 
Works. By Frank W. Macet, Architect. Revised, aa to 
the strictly legal matter, by B. J. Levbkson, Barrister-at- 
Law. Royal Svo, cloth, 15s. net. 

ESTIMATING: A Mbtbod of Pricinq BtnLDititB' Quantitibb 
FOR Competitive Work. By Gborob Stephenson. Showing 
how to prepare, without the we of a Price Moot, the Estimates 
of the work to be done in the various Trades throughout 
a large Villa Residence. Sixth Edition, the Prices uorefully 
revised to date. Crown 8vo, cloth, 4s. 6if. net, 

" The iDthor, svlileDtl|f i mu who hu litd eiptneQce, oQabldH evsryans la enter, u 
lOOd aauij ' "trioliLM ■ m the hndk." —Arckiua, 

REPAIRS : How to Measure and Value them. A Hand- 
book for the use of Builders, Decorators, tbc. By Georoe 
Stbphenho.v, Author of " Estimating." Fourth Edition, the 
prices carefully revised. Crown 8vo, cloth, 3«. net. 



FACTS ON FIRE PREVENTION. An enquiry into the 
Fire-Resistiiig Qualities of the chief Materials and Systems of 
Construction, conducted by the British Fire Prevention Com- 
mittee. Edited by Edwin 0. Sachs, Author of " Modem 
Theatres." Containing Accounts of Testa of Floors, Ceilings, 
Partitions, Doors, Curtains, ic, with IQQ ¥\i.\V-%a¥F. '^NaSft*. 
3 vols. Large 8vo, cloth, ^^». ne^i. h 
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STRESSES AND THRUSTS. A Tot-Book os tbkm 

Detbrm [NATION IS CoNBrRUCTioKAi. Work, with Examples 
OP TBB Dehion or CiiRDEBii AND lioops, for tLe use of 
Students. By 0. A. T. MiODLffroN, A.R,I.B.A. Thini Edi- 
tion, revised and much enlarged. Witb 170 Illustrative 
Dia^rrams anJ FoldinK PlateB. 8vo, cloth, 4*. 6d. uet. 
"Thpilodenlof baildingpmirftM.ih.i. ^ !' 1 1 1 ."'■ ' n^'lir t* knn««fl to tbTvlnlita 
lUV (vlmlKtad in « JIfinplB vx^, vi tU ■- :', ^.1 .rtiramtlr-n nill T-t xble U> 

THE ELEMENTARY PRINCIPLES OF GRAPHIC 
Statics, specially prepiireJ for the use of Studonta enter- 
ing for the ExamiiiationR in Building Couatruction of the Board 
of Education. By Eowakd Hardy, Teacher of Buildiug Con- 

struction. With 150 IlliiBtratioue. Crown 8vo, clotli. 3s. net. 

Pmf, Benrr Adurw. WTJllnK lo the Aathnr. nyi ;— " Yuu hxvn Innlrd Hi? nihiRt 

TREATISE ON SHORING AND UNDERPINNING 
and generally dealing with Dangerous Structures. 
By*.', H. Stock, Architect and Surveyor. Tliirtl Edition, 
thorouglily revised by F- K. Farrow, F.lil.B.A., fully 
illnittriited. Large 8vo, cloth, 4^. Gil. 

"Till lTe.ti.t it ■ viliuble iddlljnu to Uie pnc-llwl llhrmi^ ol tl<e ircl.iOot uid 

DANGEROUS STRUCTURES and How to Deal with 
them- A HandV)ook for I'rHctical Men, By U. H. Blaorovb, 
Certified Surveyor under the Ix)ndon Building Act, 1S9(. 
Second Edition, re-nritieii and much enlarged, WiLh 36 
Illnalrations. Crown 8vo, i*. 6(/. net, 

ThiH Tolume deals with some of those awkward prohlems in 
building which demand prampt solution. It deBcribea ready 
means for getting over diffloulties which frequently occur in 
practice, and suppties data frun which efficient, and at the same 
time economical, remedies may bo designed to couuteitict evils 
arising from 9trui;tural clefects. 

SCAFFOLDING : A Treatise on the Design and Erec- 
tion of Scaffolds, Gantries, and Stagings, with an 

accouiit of the Appliauces used in connection therewith, 
and a Chapter on the Legal Aspect of the Question. By 
A. IJ. H. Thatchkr, Building Surveyor. Illustrated by 146 
Diagrams aiid 6 Full-page Plateii. Large Hvo, cloth, 5i. net, 

" A inllr valubU iJttlF Initiw."— H' Rui/df. 

CONCRETE: ITS USE IN BUILDING. By THOKAa 
Potter. Second Edition, greatly enlarged, 500 pp. of Text, 
and 100 IlluBtrationa. 2 vols-, crown Svo, cloth, i*. € " — 
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THE DRAINAGE OF TOWN AND COUNTRY 
Houses. A Practical Acciiunt of Modern SaniUry Ar- 
miigerufiiW mid I'ittings for tlie Use of Architects, Builders, 
Sanitary Inspectors, and those preparing for examinations 
in Sanitary Science. By G. A. T. Middleton, A.B.I.B.A. 
With B. special chapter on the Diaposal of Sewage on a small 
scale, including a description of the Bacterial Method. With 
93 1 11 uat rat ions. Lajpe 8vo, cloth, 4». 6rf. net. 

bnncbof cln.iBn u>n vork. . . . 11 wltJ vc" n'pa; consultation br ever? uDe called 
aeon todul*ith the ptablvm of ilomHtJc Haoltuiiaji from tbe touitmctl^mal lide.^' — 

Th. .■■.r,.r,„r. 

THE PLUMBER AND SANITARY HOUSES. A Prac- 
tical Treatise on the Principles of Internal Plumbing Work. 
By S. Stkvbns Hblliier. SiithEdition.revisedand enlarged. 
Containing 30 lithagraphic Plates and 362 woodcut Illustra- 
tions. Thick royal 8vo, cloth, I*2«. 6d. 

PRINCIPLES AND PRACTICE OF PLUMBING. By 
S, SiE\K\s Heli.yer. Fifth Kdiiion. C'outitininf; 29i pp. of 
le\t mid ISO [iiTicticnl Uliistriitions. t'i'owii 8vci, cloth, 5«. 

TECHNICAL PLUMBING. A Handbook for Smdcuts and 
Practical Men. By S. BaklijW Bes'kcit. Lecturer on Sauitaiy 
EnKiiieeriujt tn tlie Durham County Council. Second Edition, 
revised, with about 000 Illustrations. Large Svo, cloth, 
3s. 6'1 net. 

Eiittrelu Ntv nnd lwpri>reil_ Editiiyn. Huyn-mlmq iiU ,^i-w>i.i f'j..h«. 

CLARKE'S tables" AND MEMORANDA FOR 
Plumbers, Builders, Sanitary Engineers, &c. By J. 
Wbight CuiRKK, M.S.I, With a new section of Electrical 
Memoranda. 312 pages, small pocket size, leather, I«. 6d. net. 

" It ia obvlouiOy ime of iiitme tblngs h trsdcHman Bhould <ArT} in biji poc^^ u 

nliprlinly 4h be HtlV* W fwit ruin." — Ptumbfr a-ait lifeimri'F. 



PRACTICAL SCIENCE FOR PLUMBERS AND 
Engineering Students. By J. Wbight Cijirke. Treat- 
ing of Physics, Metals, Hydraulics, Heat, Temperature, &c, 
and their application to the problems of practical work. 
With about 200 Illustrations. Large 8vo, cloth, he. net. 

PUMPS: Their Principles ?id Construction. By J. 
WmcHT Ci-ARKK. With 73 ]1. istrations. Second Edition, 
thoroughly revised. Svo, cloth 3*, 6i/, net. 

HYDRAULIC RAMS'. The\r PnTNtv^V^M^A ^-a^^-^^.^ 
tion. By J. Wright CvARXK. ^■\\.\v^'«\i\o«c*-^*- *'^^- ^*- 




A ^wrow/ktjf romprehfnuivf ami practical Trtatiae. 
SANITARY ENGINEERING. A Practical Treatise o 

Colteutioii, Keinoval and Final Disposal of Sewage, and tbf 
Design and CoiiBtructioii of Works of Draini^e and Sewerage, 
I with Bpeciat chapters on the Disposal of House Hefuse and 

I Sewage Sludge, and numerous Hydraulic Tables, Formulee 

and Slenioraiida, including an extensive Series of Tables of 
Velociiy and Discharge of Pipes and Sewers. By Colonel 
E. C. S. MoosK, R.E., M.K.S.I. Second Edition, thoroughly 
revised and greatly enlarged. Containing 830 pp. of Text, 
UO Tables, 860 IllustratioTis, including 92 large Folding . 
Plates. Large thick 8to, cloth, 32s. net. 

I iiidHd B tnll Hid complrtc Ei^taniii Dt the Intoit ptudotbtfl 
ifl 4 book Df refeimw it iBNinply indupenaabLp."- "*" " -.'-^ 



WATERWORKS DISTRIBUTION. A Practical Guide 

tlie Laying Out of Systems of distributing Mains for the 
Supplyof Water to Cities and Toims- By J, A. McPhkrsok, 
A.M.Inst.C.K Fully illustrated by 19 Diagrams and 103 
other Illustrations, together with a Large ('hart (29" X 20") 
of an Example District. Second Edition, revised and en^ j 
larged with further Diagrams. Large crown Svo, cloth, 6». net. 
GASFITTING. A Practical Handbook relating 

Distribution of Gas in Service Pipes, the Use of Coal Gas, 
and the best Means of Economizing Gas from Main to 
Burner. By Wii.TKR Graftok, F.C.S,, Chemist at the 
Beckton Works of the Gas Light and Coke Co. With US 
Illustrations. Large crown Svo, cloth, hi. net. 

I ■utbority upaa Ihe stifajrct of rvr, lightiDB, uid nafltten 
, ...... .._, aei^^ai Bna the book mort 
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STABLE BUILDING AND STABLE FITTING. A 

Handbook for the Use of Architects, Builders, and Horse 
Owners. By Bvng Gibauu, Architect. With 56 Plates and 
72 Illustrations in the Teit. Crown Svo, cloth, 7«. M. 
Adopted as tbk Tkxt-book by thb Subvkyors' Inbtitutiok. 

I FARM BUILDINGS: Their Construction and Arrangement 
By A. DuDLBT Clarke. F.S.I. With chapters on Cottages, 
Homesteads for Small Holdings, Iron and Wood Roofs, Repairs 
and Materials, Notes on Sanitary Matters, <kc. Third 
Edition, revised and enlarged. With 63 full-page and other 
Illustrations of plans, elevations, sections, details of construc- 
tion, itc. Crown 8vo, cloth, 6«. net. 
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RESIDENTIAL FLATS OF ALL CLASSES, including 
Artisans' Ovfellings. A Pmcliciii Treiitise on their 
Pliiiiniiig and Arnuigeraent, together with choptera on Uieii* 
History, Financial Mattert, &c. With uunieroua Illustrn- 
tions. By SvnNKV Pbrkb, F.H.I.B.A., P.A.S.I. *Vith a largo 
number of plana of important Exaiuptes by leading architects 
in England, the Continent, and America; also numerous 
Views from Special Photographs. Containing 300 pt^es, 
with 22G Illustrations. Imperial 8vo, oloth, 31i. net. 

"A rtuidiird itorli at «pniiiJi!r»bleimpoiUn».'"— T"*' llnUdiiig .V«pi. 

" Altiii^lIicT i< [• ■ bonk vliich ii nnl aB\j nnJiiiiE in ■rrhitH'tanil llt^ntinp. but i* 

MODERN SCHOOL BUILDINGS, Elementary and 
Secondary. A Treatise on the Planning, Arrungement and 
Fitting of Day and Boarding Schools. With special chapters 
on the Treatment of Class- Rooms, i.igliting, Warming, Ventila- 
tion and Sanitation, By Fklis Clat, B.A., Architect, Second 
Edition, thoroughly revised and enlarged. Containing 556 
pp. with 450 lUuBirationa of Plans, Perspective Views, Con- 
structive Details and Fittings. Imperial Svo, cloth, 25*. net. 

" Mr, Ckr bns pToduHd s work of mJ and luitiiig vulue. It tvdflctB great ondit on 
his iDdtutry, hbilitj^, and Jod^mmt, utd in Ifkelf Ui reioaui for lome tine Ibe I'f^^twg 
work on Ch« &rcbit«ctur«l r?qiurnueatB □! leoood^ eduution,^' — Tht Buitder. 

PUBLIC BATHS AND WASH-HOUSES. A Treatise 
on their Planniuf!, Design, Arrangeiuent and Fitting; with 
chapters on Turkiaii, Kutiaian, and other itpecial Baths, Public 
Laundries, Engineering, Heating, Water Supply, ic. By 
A. W. S. Cross, M.A., F.li.i.B.A. 2S4 pages, with 274 illus- 
trations of modern exampli^. Imperial 8vo, cloth, 21«, net. 

PUBLIC LIBRARIES. A Treatise on their Design. Con- 
struction, and Fittings, with a Chapter on the Principles of 
I'lanning, and a Summary of the Law. By Auian L. 
Uhami'neym, B,A., Architect, Containing about 200 pages, 
with over 100 Ilhistrations of Modern Fxamples and Fitting^ 
from Photographs and Drawings. Imperial 8vo, \2t, 6d. net. 

THE PRINCIPLES OF PLANNING. An Analytical 

Treatise for the Use of Architects and others. By I'EHcr 
L. Marks, Architect, With Notes on the Requirements of 
Different Classes of Buildings. IlluHtrated by 150 Plans, 
mainly of important modem Buildings. Second edition, 
revised and enlarged. Large 8vo, cloth, 8i. Gd. net. 

" Pot a HinKl^hoDcled al 



I •llwnpt to bthpiiIb with Huch > nldelv oKtenAWt »s 
BTj- ■eil, l«baut he \iu tieMiN TiiA, Wi«w&^«A^i» 
nt of mslftlBluiwiinli^ ut mni^v^iTi'ue"- 



I 



I 



111 

ARCHITECTURAL SKETCHING AND DRAWING 
IN PERSPECTIVE. A i-ro-res-Mve aeries of 36 Plates, 
illustniiiiig the I'ran irig of Arcliitei'tunil Detaiia aod Sketch- 
iDg to .Si;<Je ; iiicludiug uhapters on the Plan aoi) Measuriog 
Puiiit Kletbods, the Simpliliwition of Perapeclive by H'a 
method, and on Figiiree, Foliage, ic. .By H. W. Kobebts, 
Author of " It's Mutliod." Large imperial 8vo, cloth, 
7s. 6c/. net. 

1lii« l-ook provides n procresslvp cnune 
touniled id some exleot upon tbe wetl-knc 

its applicntioa to varioiu problems of prnctical nork. Its aim u to 
pn^HCDt iierapectiTe drawtiiK in a simple form, and to aid the drauphts- 
mtui liy (ilaclD^ at bis di8|Hi8al varioDs practical eipcdienta 10 simplify 
the d^taiU iit bis work. 

THE PRINCIPLES OF ARCHITECTURAL PER- 
SPECTIVE, prepared for the tise of Students, &c. with 
chapters on ls< 'metric Drawing and the Preparation of 
Kinirthed Perspectives. Bj G. A. T. MiDDLKmx, A.R.I.B.A. 
Illustrated with 51 Dit^raau, aiid 9 full-page and folding 
Plates, including a series of tinished perspective Tiews oE build- 
ings by various Arcltilecls. Demy 8vo, cloth, 2«, 6(/. net. 

ARCHITECTURAL DRAWING. A Te.xt.Book with special 

reference to urtiatic design. By It. PHBNt SpiKRa, F.S.A. 
With -JS full-page and folding Plates. 4to, cloth, 8i. 6</, not 

ALPHABETS OLD AND NEW. Containing 200 com- 
plete Alphabets, 30 series of Numerals, and numerouB fac- 
similes of Ancient Dates, &c., with an Essay on Art in the 
Alphabet By Lewis F. Dat. Second Kdition, revised, with 
muny new examples Crown Svo, cloth, St. 5<l. net. 



A HANDBOOK OF ORNAMENT. With 300 Plates, 

containing a)>unt 3,000 Illustrations of the Elemeuta and the 
application •>( Decoration to Objecta. By F. S. Meyer. 
Third Edition, revised. Thick 8vo, cloth, 12*. 6<i. 

A HANDBOOK OF ART SMITHING. For the use of 

Practical Smiths, Designers, Architects, Ac. By F. S, 
Meyer. With an Introduction by J. Starkie Uahhnkr. 
Containing 214 Illustrations. Demy 8vo, cloth, 6j. 







HOMES FOR THE COUNTRY. A Collection ot Designs 
and Eiajiiplea of receutly executed workn. By R. A. Brigos, 
Architect, F.ll.l.B.A-, Swine Medallbt, Author of " Umiga- 
lowB." Containing 4 tj full-page Plates of Eit»riorand Interior 
Views and Plans. With descriptive notes. Demy 4to, cloth, 
10ft 6'/. neL 

BUNGALOWS AND COUNTRY RESIDENCES. A 

Series of Designa and Examples of recenily executed works. 
By R. A. Bbigoh, F.R.I.B.A. Fifth and Enlarged Edition, 
containing 47 Plates, with desoriptions, and notes of cost of 
each house. Demy 4to, cloth, 12*. Qd. 

"Thnn whn dmre (tinw ind originAllly in llieli aubiuluui dKrlliag^ might Uke 
mHn}-Bndii.ibWliipltruinlhipbooli."-r*t /Vmtj, 

A BOOK OF COUNTRY HOUSES. Containing 62 Platca 
repiTxluced from PIiotogrHpha and Drawings of Perapectivu 
Vicivs and Pliins of a variety ot exec'.ited exiimples, muging 
in size from a moderate-aiKed Suburban House to a fairly 
large Mansion. By Ernest Nbwton, Architect. Imperial 
4ta, cloth, ■2lt. net. 

Thp houses ItlaBtmletl in this volnme ma; be lakea aa represenUi- 
live of the English Country House of the present day. They oSfir 
much Tariety in their »ite, their sites, the chanicleT of the mmterials 
in whieh they Bre constractcd, and their types of plum, 

THE COUNTRY HOUSE. A Practical Manual of the 
Planning and Construction of Country Homes and their 
Surroundings. By Charlus E. HooruR. Containing 350 pp., 
with about 400 IllustrstioDS, comprising photographic fiews, 
plans, details, ito. Crown 4to, cloth, 16». net, 

Thig volume tBotiu hlnU and [inutial ndite no Uie wOrction u( Ibu liU, tbs 
pluuiiig. tbe pnctinl detalta o( conaOucilon ind KDltatinn. the utintlD tiAtiueat of the 
Interiiir, and th« U]-ing-<Hit of the ^ouadn. Ajthuugh writleD by an AmFnoui for 
Amviimis. there Ik ■ grest dnil -wiuch Is tjarticnlu-Jy iippLmble u> Euglish hames. uul 

MODERN COTTAGE ARCHITECTURE, illustrated 
from Works of well-known Architects, Edited, 
with an Easay on Cotti^ Building, and descriptive notes on 
the subjects, by Maurice B. Adams, F.Il.I.B.A. Containing 
50 plates of I'erspeetive Views and Plana of the best types 
of English Country Cottages. Royal 4to, cloth, 10». 6d. net. 

"The Hittnfa which Mr. Adams bu ■elected trou'd Ao credit la ■ny cslats in 
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MODERN SUBURBAN HOUSES. A Series of Examples 
ert'cteil nt Itiiiii|isti*!i(i, lin'klcv, niid in Surrey, fi-om deeigua 
by r. H. It. i^i K\NEi.i., Arcliiifct. CoiiUiniiig 44 Tlatcs of 
Kxtenor mid luierior Vii'ws, roprodiiefd from sjiccial photo- 
I K'^p)'^ *"'<! large scaie plans froui tbe author'B drawing 

Large 4t<), cloth, 16(. net. 

Cleverly plnnneil.of quiet refined design, and fiDancialljHiiccesful, 
Mr. yui-nnell'a ciamples cicnrly demonntnile that il is nol uefpsssry 
lo rcl; OD chBractcrluBs desiini> Atid «b)ck patterns (or gar suburbun 
bouses, an is uflcu iht case with the spec iilntivc builder. 

MODERN HOUSING IN TOWN AND COUNTRY. 

Illustrated by esumplcB o£ nmuicipal and otlier schemes of 
Block Dwellings, Tenement Housea, Mode! Cottages and 
Villager, and the (Jardeu City, tugether trilh the I'lana and 
other illuetratioDB of the Collages designed for the Cheap 
Cottages Exhibition. By Jaues Cornrs. With many Plans 
and Views from Drawings and Pliotographs, accompanied by 
descriptive text lloyal 4to, idotli, 7*. B<1. net. 

"Itotilupii grenl. lU nuenubln the illiintniliuaB to be nlinfvioiy in sale; lu 
'tit AotDB time (o coioe hH n rtanditrtl IhKik t»f refeirnceoti tJie tubjpct," — 7** Timff. 

HOUSES FOR THE WORKING CLASSES. Com< 

priHing 52 typical and improved Plans, arranged in groups, 
with elevations for each proup, block ]ilans, and details. By 
S. W. Chanfipld, A.K.I.B.A , and H. I. Putter, A.H,I.B.A. 
With descriptive text, including; Notes oti llie Treatment and 
Planning of Snuilt Houses, Tables of Sizes of Rooms, Cubic 
Contents, Cost, ikc Second Milion, revised and enlar^ied, 
with many additional plana. Imperial 4to, cloth, 21f. net. 

This book tlenla with CollOKcfi suitable fur the Working Classes in 

j^uburbnn and Rural Diatricta. ThemBioriCy of thecnaniples illustrated 

consist of two and (hrcc-RtorE; ttwellingB, adapted to be built \a |nun, 

groups or (crraees, and vary tn cost from about £150 to £100. 

" Aaibodlc at tjrpea of Ilie biat eiunplea at hwuM of tUakind, thcirork ii the Boat 

ooniplelewoheveseen."— Wr»iu''' - " - 
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gnCuUte the author* un their enterpiiie."— TA' SurrenBr. 

THE MODEL VILLAGE AND ITS COTTAGES: 
BOURNVILLE. Illustrated by 57 Plates, consisting of 
38 views from specially taken photographs, and l!l plana and 
details of the Village and ita Cottages, with a desmptive 
account, and some notes on economic C-ottage-building and 
the laying-ont of Model Villages. By W. Alexander IIarvet, 
direbitect. Large 8vo, lAiAVi, ft>. ^d. "aat,. 



A HISTORY OF ARCHITECTURE ON THE COM- 
PARATIVE METHOD for the Student, Craftsman, 
and Amateur. By 1Jan[steb Fletchkr, F.R.i.B.A., late 
Professor of Architecture in King's College, London, and 
Banister F. Flbtcbbr, F.R.I.B.A. Containing 800 pp., 
with 300 full-page llliistrfttioiis, reproduced from photo- 
graphs of Buildings and from specially prepared drawings of 
uoiistructive detail and omameiit, coniprisiug over 2,000 
ItlustrationB. Fifth Edition, thoroughly revised and greatly 
enlarged. Demy 8vo, cloth, 21«. net. 
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THE ORDERS OF ARCHITECTURE. Greek, Roman 

and Italian. A eelection of typical examples from Nor- 
m&nd'a Parallels and other Authorities, with notes on the 
Origin and Development of the Classic Orders and desorip- 
tions of the plates, by R. Phkn^ Spibrs, F.S.A., Master of 
the Architectural School of the Royal Academy. Fourth 
Edition, revised and enlarged, containing 27 full-page Plates, 
Heven of which have been specially prepared for the work. 
Imperial 4to, cloth, lOs. Sd. 



THE ARCHITECTURE OF GREECE AND ROME. 

A Skbtch of its Hhtoiuc Dkvblopment. By W. J, 
Andbhson, Author of "The Architecture ot tiie Renaissance 
in Italy," and K PHBsfc Spikks, F.S.A, Containing 300 
pagea of text, and 165 lUuBtrationa from phutographs and 
drawings, including 43 full-page Plates, of which 27 are 
finely printed in collotype. Large 8vo, cloth, 18». net 

"It in such a. wui-k ui tdhut dtudpiilH af Arcbit«tiire mad Uit rluddH hMvt Vfeiiil7 
yearned for. aodlnirt iireciiiDi T«a» id lupplymi; jtfl ptux." — T/i/ AFiku/ct. 

'■ Tbe whole a-mvef^ n liyid und KboUrly picture ot clBMicart."— Tlu Briliih A rcMlrel. 

THE ARCHITECTURE OF THE RENAISSANCE IN 
ITALY. A General View for the Use of Students and 
Others. By William J. ANDBKaoN, A.R.I.B.A. Third Edition, 
containing 64 full- page Plates, mostly reproduced from 
Photographa, and 98 lUustrationa in the Teit Large 8to, 
cloth, 12f. Gd. net. 

"A deltEhtmi ind ichnlulr buok. which ahanld pro>« t bnon to unhlteolj aad 
■Cudenu."-.r<RiniuJ K.I.B.A. 

"ahimld renk NDongK tbe bat u 




GOTHIC ARCHITECTURE IN ENGLAND. 

Aimh-sis of tha origia mid develitpmeut of Eoglisli Clmrc 
Architecture, from the Norman (^ouquest'to th« Disaolutiii 
of tho Monasteries. By FiiANCia Boku, M.A., Hon. A.K.LB.A 
ConUiiiiiig 800 pp., with 1,?54 111 list rations, uompiising 78 
photographs, sketches, and measured drawings, and 4G9 plan 
sections, diaj^ms, aud nioidinj^. Imperial 6vo. 3lt. 6d. QftI 

"Tba tulUirt noil mcMt «miplete Uliutnled tronIiK an the Hubject whiol 
HppQund- ... It in A briok whiflb e\fty iitud«al ut ■ivhiCfcturc, prufwJaiuU ur 
Dughl Id liafT."— fst BuiMtr. 

" FalKfOf otderlj. and omt complBW uod (buroiiKh. tiaa Rmt 'book l«Tea nothln 
to tw dt-ired.'*- 111. fl.iWJi.j A-«.. ' 

"It brings Uieirtadj'nl itrohlurtiire up tn thr ititciluil nt mndun id«U. udahoii 
m exIBCt, luDf rtraaiD Lbe btit book of LLn kind ta tbt^ luD^uft^."— TA. '■ -' - 
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EARLY RENAISSANCE ARCHITECTURE IN ENG- 
LAND. An Hiatorii'dl and Descriptive Account of the 
Tudor, Elizabethan and Jacobean Perioda, 1500 — 1625. By 
J, Alfred Gotck, F.S.A. With 88 photographic aud other 
Plates and 230 IltustraCiona in the Text from Drawings and 
Photographs. Large 8vo, cloth, 21i. net. 

•■ A tBoiB deligllWul book Mr Iht. airbiioct it would be hnnl 1" find. The author'*. 
nU-ctaoKii miutnitiaiia nod UTuful. well-Hntten drxinpliuiu! huld one's Intsreftow (b* 
vbotoseeptgnof Ihebook. Ur. GatohKboMhawanhiWctunidMrdDwd fnun thcpmo] 
Oothle Ihton^ Todar.Ellubethui.uid Jaoobnui phuco, unlQ the full Benntuuicv. irtiat. 
alurial tsBtuiH oUaiDSd Bie mwlery oierourEngliih work "'■'- '■— "^ '— - — ■ 

Iibnrj."—Tli4 tiritiit, JrMua. 

CLASSIC ARCHITECTURE. A Series of Ten Pktea (siw, 
2U in. X l.'t in.) of examples of the Greek and Roman Orders, 
with full details and a Selection of ClaBsic Ornament Bjr 
CHAitr.EH F. MiTCHBLi, and Gi;obob A. Miti^heli^ Locturera 

on Architecture, Uegent Street PolytechuJc, W. With da- 
acriptive letterpresa, in portfolio, price Gn. net, or the Set of 
10 pbittB without text or portfolio, price 5». net. 

'Ihe Kxamplps illuslraled are m foUowa ;— Piaie I.— Doric Order 
(mm the rnrthenoti, Alliens. II.— Ionic Order (rom the Erechtbeioa, 
Atbens. 111. Cortnlhmu Order from the Moaumenc of Lysicratea;, 
Athens. 1 V.— Tuscan Order, witli Portion o£ Arcade, based upon thsj 
desijin of BaroEzi of Vlgnoln. V. — Doric Order from the Theatre of 
MarcelluB, Home. VI.— loniR Order from the Tompie of Fortun* 
VirillB. VIL-Corintbian Onicrfrora tbe Templeof Casior and PoUox 
(Jupiter Stator), Koine. VIII.— Com piwte Older from the Arch of 
BeplimiuH Scverim. Home IX. — Kxamples of Givck Ornament. X. — 
Typical Komon Oriuinient from Buildings in Rome. 



B. T. BATSFORD, 94. high holborn, london.i 
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